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1 The fluid milk industry, like most industries in the United 
Stats, can be characterized by rapid change during the past. 20 years. 
Inno ation and the advancement of technology have influenced the in-
I 
dust,y from the. producer level to the consumer level. Examples. include . 
prod4cers using automated bulk milk systems in their farming operations 
to·rJduce labor cost associated. with increased production per cow and 
larg r herd dzes, transporters moving milk in large bulk loads safely 
f:or ong distances, processors .autoI1¥1ting more and more to process 
la:rgjr volumes in shor.ter times, and consumers demanding a fresh, 
whol~some product available on call in their nearby grocery store ·and 
I 
pack ged in convenient paper containerso 
Pressure for changes to.achieve greater technological efficiency 
cont nues to be important in the. indtvidual segments of the .fluid 
milk industry, but changes in market structure and interdependence of 
sect,rs .are becoming increasingly important. For example, large re-. 
gionJl cooperatives have been formed which involve both producers and 
. I 
handters on wide geographical l>ases. Integration of process1ng and 
reta1ling activities is expanding and consumers are demand::l;ng a differ-
ent ]i·x of fluid m. ilk and manufactured milk products o In short, the 
econ m:ic environment of the industry is becoming more and more complex 
' ' ' 
as i · becomes more inte:rdependent. 
1 
Adjust~ents to the ever-changing environment and the problems 
creatld by change may require modifications in pricing systems and 
instilutional arrangements in approaching new equilibrium conditions 
in thl industry. Associated with such potential modification is a 
growi~g concern about the equity relationships within the fluid milk 
indus~ry. One aspect of the equity concern is at the sectorial level. 
I 
' For e~ample, increased efficiency at the processor level could benefit 
I 
either producers or consumers or neither depending upon the nature of 
the fknal market structure and performance. Another aspect. of the 
I 
equity concern is at the regional level. Frequent allegations are 
I 
I 
that kouthern producers benefit at the expense of northe.rn.producers. 
A cor llary allegation could be that the northe.rn consumers are subsi-
dized by northern producers. Certainly, new equilibrium conditions. 





;Some of the major changes in the structure of the fluid milk in-
dustr~ have been of recent importance. At the prod.ucer level, large 
I 
i regional cooperatives have gained producer support primarily during 
i 
I 
the piast six years. One midwest copperative claimed a membership in . 
I 
2 
exces:s of 43,000 dairymen in 1972 [2]. About 86 percent of the produc-
ers i the Federal order milk marketing system were cooperative members 
in 1967 [14, p. 5]. 
:one primary purpose_ of the .large cooperatives formed in recent 
I 
I 
yearsl is to bargain with processors for the sale of milk, although 
! 
some ooperatives process. fluid and manufactured products as well as 
negot ate with processors about price. A recent advisory report to 
Assoc~ated Dairymen, Inco recommended a total marketing concept. Two 
I . 
3 
elemehts in the total concept included "developing ability to negotiate 
I 
equit~ble terms of trade and to es.tabl.ish prices on both .product and 
geogr~'phic bases", and "developing effective programs for equitable 
shari~g of costs and proceeds" [l·, p, 9]. The latter problem, distri-
butiof of returns, is much greater for the organization covering widely 




fl'rocessing is also changing with fewer firms of larger size;o In 
i 
Dece~er, 1948, the.re were 8,525 commercial fluid milk bottling plants o 
By nelc:ember, 1972, the. number of commercial processors had declined to 
1,930 plants in the U,S. [51, September, 1973, p. 13]" In Federal 
order markets, the average share of the four largest pool handlers in 
I 
diffe.~ent market. .sizes increased as much as 34 percent during period 
I 
1950 ko 1965 [31, pp. 33, 34]. 
I 
~ssociated with the .changes in processing structure is a change 
i 
I in t~e type of processor. Retail establishments are integrating back-
i 
ward iinto ·the processing function. Supermarkets, dairy, and convenience 
I 
storJs, both retailing and processing milk, accounted for 5o7 percent 
of ,t~e total sales: by commercial processors in December, 1965. Super-
! 
mark~t chairi.s and groups of supermarkets accounted for 4.2 percent 
alonJ [31, pp. 6-7]. The percentages undoubtedly would be greater in 
1973Jbut do not reflec-t the. full effects of supermarkets and other 
larg retailing agencies on contracting arrangements for the process-
: 
I 
fluid milk [ 19] • Returns on equity suggest that the processors . 
have the upper hand in negotiating terms of trade with retaile:rso 
etailers them.selves have changed. No longer is milk sold pre-: · 
domittely by home delivery, Only 22 percent .of milk sales were · 
handled through home delivery in 1969. The remainder was distributed 
throu~h retail stores, and about 75 percent of the milk distributed 
by stbres was handled by supermarkets. Dairy and convenience stores 
as a lew method of distribution are obtaining larger shares of the 
reta+ market as time passes, Their share of the market increased 
almost 2 percent between 1967 and 1969. Nonfood retail outlets, such 
as ga,ioline service stations, are also of growing importance [30, pp. 
8-13,ll and 53, pp. 26-34]. 
Econo ic:Environment 
~ c~nsumer demand for milk has been relatively stable since 
1950 with decreasing per capita consumption offsetting the- increasing 
I 




chang!J.ng from emphasis on the. fat content in fluid products to emphasis 
! 
on tht non-fat content. Whole milk usage per person decreased 44 
pound per person from 1965 to 1972 while the p~r capita consul!lptfon 
of lok-fat milk doubled. In 1972, for the first time since 1955, total 
civil~an per capita consumption of all milk increased, Based on pro" 
duct reight, fluid milk consumption alone increased from 291 pounds 
per p 1 rson in 1971 to 294 pounds per person in 1972 [51, November, 
1973, pp. 14-15]. Che~se and the lower-fat frozen manufactured pro-: 
ducts are alsCl experiencing increased per capita demand. 
there 
he producer supply of milk also has been relatively stable but 
I 
a shift from production directly for the manufacturing 
produ t market to production directly for the fluid market. In the 
1948-,1949 period, 59 percent of the whole milk sold to plants and 
de•l1r• was Grade .A milk or milk eligible for the. fluid milk market; 
I by 19
1
71, the percentage was . 76. The percentage is projected to be 
I 
aboud 81 percent in 1976 as manufacturing grade .milk would be only 
I 
18. 7:U percent of the milk marketed in tp.at year [ 3, p. 182 ]. · 
i 
ITwo major programs at the production level that affect the 
econ,mic environment of the. fluid milk industry are the. Federal order 
milk rarketing system, which determines the structure of milk prices, 
and ~he price support system, whi.ch influences the .level of milk 
I 
prices. Both programs are conducted under the auspices of the U.S. 
! 
I 
Depa~tment of Agriculture (USDA) as authorized in the Agricultural 
I 
MarkJting Agreement Act of 1937 and the Agricultural Act of 1938 as 
amenJed. About 80 percent of the milk produced in the U.S •. that -is 
eligJble for the fluid milk market is marketed under the Federal order 
I 
I 
system [48] ~ Milk sold for fluid use purposes is sold for a price 
that :is higher than the price paid for milk that is used in manufac- . 
tured milk products. 
! 
Producers receive a weighted average of these 
! . 
pric~s or a blend price. For example, estimated average price re-
I 




fluid use, $5.09 per cwt. for milk used in manufacturing milk products, 
I . 
and ~6a40 per cwt. as a blend price for all milk eligible for fluid 
I 
I 
prod4cts [.51, March, 1973, p. 11]. 
!Class I or farm fluid milk prices under the Federal iorder system 
foll w closely a basing point pricing structure. Near the :center .area 
of p oduction in June, 1973, a Madison, Wisconsin dealer paid $6.81 
per ~wt. for Grade A milka A Miami, Florida, dealer paid as much as 
$9.05 -per cwt •. for the same quantity milk [55, June, 19731.· Blend 
pricel , therefore, are also generally higher the further a producer 




IThe general economic environment in which the fluid milk industry 
must rperate has undergone drastic change during the early 1970's and 
the frture course is extremely uncertain. Inflation at higher rates 
than lin previous years in the domestic economy and at differential 
I 
rates: in the international sphere has added uncertainty to the expec-
i 
I 
tat.iors ·of the 
sw:itc~ from an 
types of governmental programs like~y to prevail. A 
emphasis on grants and gifts of surplus agricultural 




is for generating trade balances will change the. environment from . 
I 
a surtplus to a deficit (or market) economy. This could result in some 
sac,Jfice of the dairy industry through relaxation of import controls 
I 
I 
on miilk products in order to gain concessions which would support feed 
! 
grai~ exports [46]. Such policies would affect bot.h price levels and 
the sltructure of prices in the industry, which, in turn; would have· 
diff~rential regional impacts. 
I 
!Possible alternatives. in the pricing structure that could evolve 
I 
in t~e industry include a structure in which no allowance is .made in 
the Jinimum Federal order Class I price for different geographic loc:a-
tions~ i.e., handlers in all Federal order markets would have a uniform 
mini~um Class I price that must .be paid for milk used in fluid products. 
I 
Rathar than the present system of having high prices in low income.and 
high lprice elasticity of demand regions and 1€JW prices in the high 
I 
incomr .and low price elasticity of demand regions [7, po 15], a 
pricirg system to maximize returns under geographic ·price disc:rimina-' 
tion fould be instigatedo Equity concerns might force the Federal 
order! pricing scheme to account more for differences in the cost of 
I 
! 
produ~tion that may exist in different areas of the U.S. ~s another 
I 




therel is no longer the need for a regulated classified pricing system 
for milk although a single support price for the commodity co.uld. remain 
in .efifect. The strength of. the .dairy cooperatives could supercede the 
I 
I 
effects of marketing orders and price supports to .make .the pricing 
I 
i 
systein rely solely cm negotiated prices. Of course, it .is also poss-
' ' ' 
ible hat changes in the indust-:ry may not affect the Federal order 
g structure at alL In that event, a minimum Class I, blend, 
and sl pport price would continue to exist for every Federal order 
markeit in the U.S. even though this system distributes retur.ns among. 
I 
I 
dairy! farmers in a regressive manner [18]. 
i 
I 
Competition for resources used in the dairy industry affects the 
I 
markeit place. As other industries iare able to capture resources away 
i fromfhe dairy industry, shortages in the .supply of milk would existo 
i 
A sho:rtage could also be c:reated by increased consumer demand for the 
I 
I 
produict o In a different spectrum the presence of excess milk in the 
I 
rilarke!t could affect the. price levels to bot;h producers and consumers 
I 
and el!xert influence .on the market structure of the industry. 
rric~s to the producer and consumer need not be the only prices 
experlienc1ng direct change as a result of new conditions .in the fluid 
milk lindustryo Given an energy shortage, the transportation sector of 
! 




rates would likely affect the structure.of the seqtor as well as :the 
dis tr but ion pattern of raw milk. Undoubtedly, the _environment in the .· 
transrort sector would eventually also be reflected in farm and retail 
pricer· 
:An increased competitive spirit at the ,retailing level might bring 
a cha~ge in the retailing cost structure existing within the industry. 
Less llcompetition among .processors may bring a new pricing environment . 
to thlis sector also. Changing costs associated with transforming the 
raw ilk product into a consumable item will affect the price level 
for ti e product. Who gains or loses from cost changes .;is st:i,11 a 
question to be .answered. 
Objectives of the Study 
Given the many changes in the fluid milk industry and the ,possible•. 
I 
cop.d~tions change may dictate, it is important to know both the abso-
1 
i 
lute iand relative effects of the different types of changes that ~y 
I ocCUij or are presently occ-qrring. The primary objective of this study 
was; therefore, to study the fluid milk industry under alternative 
pric~ng and structural 
I 
conditions. Mor.e specifically, the objectives -
of the study were: I . . 
I ,1. 
I 
To develop a spatial equilibrium model of the fluid.milk 
industry which would be versatile in use as well as de-
scriptive of both sectors and markets comprising the 
industry. 
To evaluate the effects on the fluid milk industry of 
selected changes in. the pricing policy for milk •. 
9 
To evaluate the :effects on the fluid milk industry of 
selected changes .in th~ market structure.of th~ in4ustry. 
To evaluate the regional impacts of changes in pricing 
or structural conditions .in the :j:luid milk industry on. 
consumer .expenditure for fluid milk products and pro-
ducer revenue from all milk sales. 
I 
To test- for the. effects of alternative projections .of 
I demand or supply changes in the .industry. 
raving fulfilled the above.objectives, tqe study will proviqe 
the filuid milk industry a rather simple predictive tool. More impor~ . 
an insight can be gained into the s.ectorial and regional 
that·can occur, given physical and policy changes tha,t are 
.or anticipated for the industry. 
CHAPTER II 
SPATIAL EQUILIBRIUM MODELS AND. 
EQUITY CONSIDERATIONS 
Few economic·units ~re completely isolated from all.other similar 
units. The. dimension of space is an important factor in achieving 
equi!Jibrium as·. trade helps some ·units· achieve comparative advantage · 
or prtl vents a few units from establishing near monopoly conditions~ 
Only recently, though, have economists had the ,mathematical tools to 
evalu te spatial equilibrium. 






!spatial problems were neglected in early economic theory [38, p. 
I 
284] ·f Economic theory centered on the self~sufficient unit in which 
all 1actors, producers, products, and consumers were,. in effect, at one· 
sing~e point. Ricardo, in his theory of .comparative advantage did 
recog~ize a spatial dimension in economic·analysis but, like his peers, 
I 
I 
tend1d to neglect .transportation cost. Weber, Ohlin, Losch, and other 
eccmorists advanced spatial eqttilibrium theory over the years. Not 
untij~the late 1940 1 s, however, did work by Koopmans, Dantzig, Enke· 
and olthers make spatial considerations operational in economic analysis 
[25] 0 
10 
i he Koopmans-~itchcockl minimum -transpor.tat:i;on c.ost problem, as 
stated by Samu~lson, was -as :j:ollows: .· 
~ specified total number of (empty or ballast) $hips is. 
to be .sent out · from each of a number of ports •. They are 
~o- be · allocated among a number of other · receiving ports, __ .· 
with the total sent into each port being specified. If i 
re are·given the unit costs of shipments between every two 





fnke, incorporating the .transportation minimization concept, st~ted 
! 
the problem in a spatial framework that recognized the endogenous .de-
termination of trade quantities and prices in trading units. 
~here are three . (or more) regions _ trading a homogeneohs · 
~ood. Each .region constitutes a single.and distinct mar-
et. The regions of each possible pair of regions .are 
eparated -- but not isolated -- by a transportation cost_ 
er .physical unit which is independent of volume. There. 
re no legal restricticms to limit the actions of the 
rofit-seeking traders in each region. For each region, 
he functions which relate.local production and local 
pse to local price are known, and, consequently, the mag-
nit~de of the difference which will be exported or import~ 
~d at .each local price is also known. Given these trade 
~unctions and transportation costs,, we wish to ascertain: 
!(1) the net price in each region; (2) the quantity of 
exports or imports for each region; (3) which regions 
limport, export, or do ,neither;· (4) the aggregate trade. 
I 
~n each commodity~ (5) the volume and direction of t;rade 
between each ·possible pair of regions... [15, p. 41]. 
! 
I 
~nke present:ed a machine method for minimizing transportation cost. 
I 
Sam~e!lson, however, using the Enke formulation, demonstrated that the 
, I 
i 
spati!al model could be transformed into a maximizatic;m prob.lem and· 
solve~ using simple,linear programming. The object:i,ve of the ,model 
was ~o maximize net; s.ocial payoff. Net. social payoff was .p.efined ·as 
the- ifference·in area under the.excess supply functions of the 
1
1Koopman-independently dealt with the.problem considered 
by F.I L. Hitchcock and in 1942 ,by a Russian mathematic:i,an, L. 
Kantdrovitch· [38, p .• 284]. 
in 1941 · 
'12 
exporting and importing markets less transportation costs between the 
2 
marklts· •.. 
Baumol and Beckman further modified the :Samuelson model but main-
tain+ its .basic a.pproach ,and solution by syst_ematic tr.ial and error 
[25, p. 803]. Price analysis was an inherent ,characteristic of both. 
' . 
' 
modelJs given a least cost, unrestricted movement of product between 
mark~ts. 
hodels presently used to ob.tain a solution to spatial equilibrium 
problkms include the Judge and Wallace .model [25]. Deve],oped in 1958, 
I 
the ~odel was originally applied to si.tuations where demand .quantities 
i . 
function of price but supply quantities were fixed. The solu-
tion rocedure uses both the ,transportation model and the_dual of the 
programming routine to give an exact final solution. The·model 
s from the possibility of not ·reach:i,ng equilibrium if self-
sufficient markets .emerge in the model. All points of interest .must 
be ei~her definite surplus or deficit markets. 
I . 
feactive programming, a 1959 development by Tramel and Seale [44}, 
I 
is a ~radient solution proces$. Equilibrium is not dependent ·on a 
specifically stated objective.function but on a set of rules that· 
I 
~Net social payoff is an artificial, non-normative concept and 
shoul~ not be .confused with pet social gains or losses in a welfare 
Mathematically: 
1 et Social Payoff 
Eij -Eij 
= I · Si(X)dX - I Sj(X)dX - t,j(E,.) 
0 0 1 1] 
where S, (X) = excess supply function of exporting market, 
Sj(X) "" excess supply function of importing market, 
Eij ""' quantity exported from i to j ' and 
tij "" transportation cost between i and j. 
13 
I 
trans~ate into a spatial equilibriu~ at a minimum of transportation 
cdst.l Linear formulations .of both market supply and demand can be .used. 
! 
EquiLibrium conditions ·for all markets, including those neither import..;. 
ing nlor exporting the product of the model, are determined. 
I 
! . 
puadratic programming applied to spatial equilibrium analysis 
I 
brought with it the exactnes.s of the Judge-Wallace model · and the · 
abililty to incorporate· the functional relationships of supply and de-
mand !found in the Tramel and Seale model. The Takayama and Judge model 
[42] lis based on the Wolfe modified simplex procedure and provides a 
i 
means! of combining the primal and dual programming models into one · 
I 
form1..hation. Like its predecessors, this model also relies on a stated 
or iJplicit concave objec:tive function with convex constraint sets. 3 
The.Jz of the Models 
I 
!objectives of the Models. Regardless of the procedural model· 
' 
seledted, the theory for each remains the same. Basic is the concept. 
I 
that leach supplier will sell to the market paying the highest net price 
i 
per Jnit (sales price minus transporta.tion cost) while those buying 
centJrs will seek to purchase at the lowest net price per unit (buying 
I 
i 
price' plus t:qmsportation cost). The theory is based, on the following 
! 
! 
thre~ objectives of the models: (1) to determine optimum market 
! 
pric~s, (2) to determine equilibrium consumption and production, and 
(3) r determine the minimum cost flows of product between surplus and 
1
3A m~re detailed history of spatial equilibrium can.be obtained 
from
1
Samuelson [38], Judge and Wallace [25], and Takayama and Judge 
[42] J Takayama and Judge have also published a summary of the condi-
tionJ and operation of the ,three primary models discussed above [41], 
14 
deficit marketso The equilibrium price for any one market must-not· 
differ from the price in any other market by mote than the ;transpor"'.', 
I 
tatioln cqst ·between the. centers. Achieving each objective is a mutu-
1 
ally !dependent process. 
iAss.umptions of the .Models. Each market center is assumed to be· 
i 
a prdduction and/or consumption center. A pe+fectly competitive envir-
! 
i 
onme1t exists in as much as is possible. Unless specifically restrict-
ed, J11 markets are 
I 
connected by a transportation system in wh~ch the 
transportation cost .is independent of both·directions of movement and 
I . 
volume of movement. 
! 
Transpprted quantities must be positiveo Surplus 
mark~ts can only supply deficit markets. The product transported is 
I 
homo eneous, Le., consumers ·are indifferent as to .. the squrce of pro-
duct to meet their needs. All production must be consumed or specific-
ally designated as ·surplus. 
I 
I 
!Graphic Equilibrium 2.f. ~ Models o A graphical description of 
: . 
I 
spat~al equilibrium analysis is presented in Figure 1. Assume there 
! 




Based on ·individual market supply and demand equilibria, Markets 3 and 
i 
I 
4 ha~e a surplus quantity relative to Markets 1 and 2. Transportatiqn 
I 
i 




tij ~alues in the figurea 
:In an equilibrium state, a total of Q' will be produced and con-
' 
I 
su":tle4 in th~ four markets. The quantity qk' where.k represents-the· 
mar,t .. number, will be produced in each area. The quantity q \ .w:1.11 be 
conslmed in each market at a price of OkPk. Prevailing prices are 
such that Eqk"" };q'k"' Q' and market prices differ by no more·than the 
tranJportation cost betwe~n the markets. 
I 
I 
Market 1 Harket 2 Market 3 Market 4 Total 
$/unit 
p 
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t .. = transportation cost from excess supply area i to deficit demand area j. 
1J 
o' Q 




xcess product produced in Market 3 is delivered first to Market 
1·wit any additional surplus shipped to Market 2 at a price of o3P3 + 
t 31 "" o1P1 and ol3 + t 32 = o2P2 respectively. The quantities ,q1q 1 1 
and .qi3q' 3 - q1 q' 1 are shipped from Market 3 to Market.a 1 and 2 ·respec-
! 
tivelr. Market 4 surplus (q4q 1 4) fills the remaining deficit in Market 
2 at la price of 01/ 4 + t 42 = o2P2 • 03P~ - 0/4 = t 43 • The net price 
(demabd price minus transportation cost) to Market 3, P3o3 , is the same. 
! 
regarldless of whether the product is shipped to Market 1 or Market 2. 





deficit area offering the .greatest net price at th~ expense o.f 
a rediuced quantity shipped to the market offering the lowest net price. 
bet prices differ between the .two surplus areas by an amount equal 
tot+ transportation cost between the .two areas, I/ere the .price dif-
feren!ce greater, the market exporting the product at the. lower net 
i 
I 
pric~ would move·some·of its surplus into the markets supplied by the 
i 
surplus area having the highest net price. The., same price relation-
I 
ships;, with regard to price differences and transportation costs, hold 
i 
true rith!n and between the two deficit markets •. 
IThe system diagrammed is not only in equilibrium but also moves 
I 
the tjroduct from surplus to deficit .markets at a minimum total cost~ 
! 
Marke.t 4 could ship surplus milk to.Market 1 at a transport cost of 
t 41 • Cost, however, would increase and the system would not be in 
equi~ibrium.· The net price to Market 4 from shipping to Market 1 would 
be.l~ss than the equilibrium price that could be achieved in Market 
4 co~sidering only the supply and the demand in that market. 
Bene lits .of the Models 
I --
1spatial equilibrium models enable· a multi-dimensional problem of 
I 
I 
pric,, quantity and fJ,.ow of product.to be handled simultaneously and 
effi9iently. Even tho~gh analysis relies heavily on the accuracy of 
I 
the 1arameters .describing each area, the magnitude of a problem is' 
plac1d in operational arid manageable .proportions. Furthermore, the 
! 
mode]s are adaptable to many situations. 
I 
!Spatial models contribute much to comparative analysi_s. The ef-, 
I 
feet~ of changing costs, such as transportation cost or processing 
17 
cost ,i can be traced through the economic system represented in a modeL 
Resu ting equilibrium prices, geographic flows of the prqduct, and 
supp y and deniand quantities for a firi;n compared with equilibrium con-,. 
diti ns .under alternative situations may serve as .a basis for present 
or f ;ture firm action. 
I 
Rather than using a spatial model.in a predic-
tive lsense, management may also incorporate present conditions in·the 
i 




!Sectors othet: than just, the production and consumption sectors· 
of a1 industry can benefit from spatial analysis. Processors may 
learri the comparative advantage·of various markets or market areas~ 
I 
Suchdnfonnation aids in thei,r decisio:ns ·to either·locate a new plant· 
or r~locate _an existing plant. The transportation indus.try gains 
insiJht into the need for product movement as :well as an indication of 
the Jistance of movement. Insight into those conditions that favor a 
part~cular activity or sector often results from spatial analysis 
mode·s. 
inally, spatial equilibrium analysis, in a comparative static 
sensel; assumes normative macroeconomic proportions. Alternative 
cond*ions·evaluated can indicate what markets,- geographic are~s, or 
! 
sectolrs .gain at the expen~e .of others. Deviations from the "idealll 
are o~ten easily identified, Do alternative pricing policies contri-
bute Ito the. competitive position of all markets equally or improve, 
I 
the elfficiency of the entire market system? 






bf the reactive, linear, or quadratic programming routines.for 
I 
dete±ining spatial equilibrium, versions of the reactive program-
appe,r·to have been used most successfully in the dairy industryo .A 
1968 FSDA study by Freeman-used the reactive programming method of 
deterpiining "what changes . in Class I prices and marketings would_. have 
I 
18 
occurfed on the assumption that milk flows.freely from low-priced mar-. 
I 
kets !to any markets where prices are high enough to cover the costs of 
i 
the jdditional transportation" [16, pp. 2-3]. The effect of incre~sing 
suppjies in the Reserve Standby Pool area on ble~d prices in the middle 
and s
1
outb.eastern parts of the United States was determined with a re-
l 
acti~e programming model in a 1973 special committee study for the 
Assoqiateq. Reserve Standby Pool Cboperative [3]. In both.studies, 
suppl~ was tre~ted as ·a fixed quantity for a given time period while 
farm.price was .a function of quantity of milk demanded_. 
uane and Hallberg [37], in studying the 1967 spatial equilibrium 
for 1luid. and manufacturing milk iri the U .s., used an adaptation of the · 
I 
' Judgl.and Wallace iterative proceolure, The-adaptation was necessary 
I 
! 
sine 'both·fluid.and manufactured demand functions -existed for each 
studYj region •. The iteration procedure continued until the net. social 
payo~f was. ~ximized. The_ model ·was used to analyze . the impact of . 
I 
synt~etic milk products on the milk industry. 
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One of the ,ebjectives of .the 1960 West and Brandow [57] study was 
to ildicate the impact of a fluid milk concentrate on the milk industry. 
The ~uthors felt the Takayama and Judge approach for obtaining a spa-
I 
I 
tial !equilibrium solut;ion, considering both.fluid and manufactured:milk 
prodJcts, would be most.practical. Computer limitations, however, 
I 
prev~nted them· from successfully applying the procedure •. 
!Kottke [ 29] has been extremely critical of the Takayama and Judge · · 
I 
form lation and in particualr of quadratic programming as applied to. 
spat al analysis. Quadratic progrannning, he contends; cannot acconio-
date·the.multidimensional nature.of milk allocation or the diversity 
of c mpetitive structure within tb,e industry [29, p. 33]. Kot.tke pro-. 
I 
posed a spatial model that consisted of a set of recursive relation-
'· 
i 
ship~ which incorporated both .linear and quadratic formulations to·. 
·1 
I hand].e the tempofal and product use dimension, as well as .the spatial 
dimeJsion in the milk industry. Again, both fluid and manufactured 
milk products were consi4ered. 
lone of the fi'l;'st interregional studies using the transportation 
I 
model. of linear programming was conducted by Snodgrass ~nd French [ 40], 
I 
in l~.53 and reported in their Linear Programming Approach • .!:!!_~ Study 
of rJterregfonal Competiticm . in . Dairying. Th~· objective was to · deter-,, 
mine the optimum transportation pattern for flu:i,.d and manufactured 
milk products, in addition to the optimum location of processing plants. 
and iroducing areas, Simultaneous determination of prices and 
20 
quantit:i,es, however, was not a characteristic of this-study-or any of 
the ther·studies relying on the transportation model alone~ Prices 
were leither used to determine the limit supply and demand quantities 
for Jhe transportation matrix or were calculated after the application 
of t~e model •.. Recent studies by Dobson and Babb [14] and by Babb and 
I 
Minder. [4] used this step by step approach in conjunction with the. 
trans!portation or transshipment model. 
Equity Considerations 
I 
iSpatial equilibrium analysis not only describes an optimum situ-
! 
atioJ under a given set of restrictions, but also can be used with 
normative connotations. Changes .in pricing policies, new. restrictions . 
on p:oduct movements, changing supply response; movements ·of population, 
or a y other factors subject.to change.in an.economic system can have· 
I 
a ma~ked effect on the equilibrium position of .the econo~y. Changes 
i 
may.~erve to benefit geographic areas or functional sectors of tl).e 
I 
econdmy. Likewise, change may.completely eliminate a comparative ad-
I 
vantJge held by some group in the syst;:em. The systetg. of distributiori-
of b,nefits can.be·drastically altered or modified in direction,· In 
an eqqnomy, such as-the United States, where increased·specialization 
I 
I 
emphasizes greater interdependence, the need to analyze change and the 
! 
I 
encompassing effects it may have at both the aggregate and sub-aggregate· 
I . :rl becomes more.and more important. 
,and Society 
Society in general .has made great strides·in obtaining efficiency. 
in tlie use-of resources available~ But efficiency and equity in the 
21 
use· a d distribution of those resources are not 'synonymous o 4 Output 
per m n..-hour in th.e private economy has· increased over 75 percent i.n · 
the 1Lst·20 years [ ] r 56, p. 224 • . Income · and leisure. ,time have. increased 
i 
yet.t~e disparity of educational opportunities among races, the lack. 
I 
I . 
of ne1cessary income by segments af soc:i.ety, the regressiveness of 
I 
I . 
some.,taxes, th~ use.of resaurces without concern for all·effects, and· 
I 
I 
the d!ifferent rates af return on invested capital in different but 
compa,~able enterprises at least suggest inequitable situations. 
I 
~any.efforts tqday, based on.a standard of equity, are increas-
' 
ingly! directed toward .allocating resources conditioned upon be"Q.efits 
I . 
i 
and c!osts incurred. Recent Congresaional legislation, national comit-
1 
tee rleports, and government.bureau standards for spending expose.this 
equitt emphasiso Federal revenue sharing, grants for rural development, 
mini~um wage or income restraints, profit guidelines, merger guide-
I 
I 
lines!; vocational· training programs, education grants -- all have· in-
; 
creasled fairness as either a primary or secondary objective. 
! 
i 
Meas-ures £1. Eguitr 
I 
iGiven that equity_ is and should. be receiving mtl!,ch attention, . the . 
centtjal ·question remaining is: How is equity measured? How does one 
i 
know !when equity ia ach;t.eved? By what ,criterion or criter.ia is the, 
I 
I 
succ;sso1; failure.of the equity objective measured? Are equity meas-
ures ldifferent.for ·~~h industry! 
4Efficiency refers to the real quantity of goods and services per 
unit of input. Eq4ity relates to the .distribution of gains and losses 
[45, !Po 506] ~ · The equity standard, not. to be confused with ,a stand-
ard df equality, is grounded on "fairness". 
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ack of !!l Equity Measure. Few people.who speak.or write of 
equit~ offer any standard means or criteria for evaluating a-situation 
from Ian· equitable viewpoint. Th~re are those who say that· to even. 
i 
consiper.a measurement.of equity is ludicrous. Carl Kaysen, a Harvard 
scien!tist, is one such individual. 
~y discussion of equity moves rapidly from an.economic.to 
what-is essentially a political view, since·equity is ulti-
mately a value problem whose·social resolution is-of the· 
!essence of politics. While the, importance of equity in 
the sense. of a fair distribut.ion of. the ,income c,f society 
:as a goal is undeniable, equity itself is not measurable 
by any economic standard [26, p. 1689]. 
:Proxy Measures .2f.. Equity, Kaysen admits, however, "c~rtain spe-
cific judgm~nts" about an equitable distribution are possible. ThQse 
' 
judsm:ents, by necessity, relate to some proxy measure of equity, 
i 
Exampiles of such measures are parity price, parity income,. and. fair 
price.. Qu:i,te frequently some rate of return, suqh as net income as a 
percentage of investment, is a gauge of equity. Rate of change or even 
absolute value measures may serve as the.judgment.factor. Consumer· 
surplus, the value of a good to a consumer in excess of the value paid· 
fen: the good, is often used as· a measure of the :welfare of the ,.buying 
publi;c. In comparison, producer surplus, th~ excess · price of a ·. pro-
duct ·iover the cost of production, is a frequex,,t measure of the welfare. 
of t~e producer. 
Figure-2 ·illustrates the,concept of consumer-and producer surplus •. 
Dm_is-the demand schedule for a good; whil': Sm represents the .supply 
' 
schedule for the product. The area beneath the supply curve .is a 
i 
meas~rEt of the loss or value foregone by sacrific::!.ng other commodittes 
I 
I 
to consume-the particular quantity. On .the other hand, the.area.under 
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Figure 2. Demand and Supply Relationships for Illustrating Consumer 
and Producer Surplus 
I the product [45, pp, 512, 
assumed for each dollar, 
523-527]. A constant ccmsumer value is 
A9sume -a competitive equilibrium where quantity qe iE! both pro-
duced' and consumedat price Pe. Consumers spend a-total amount-for 
the·good equal to areas u, Y, T ands.· Consumers, however, place a 
value! _in consumption on q. of not -only what they actually spend but· 
e 
also areas W, V, and X, This latter area is consumer surplus,. 
Producers receive for producing qe an amount also equal-to areas 
U; Y ,' T and S, - But producers only used resources valued· at prices 
equal to the area T plus s. Areas U and Y are producer surplus or 
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value received in excess of value spent in the production of q. Note 
e 
I 
that both producers and consumers benefit by producing and consuming 
the 'tmmodity as. determined under competitive equilibrium conditions o 
~ssum,er1 however, that a minimum price per unit of Pa is estab-
lisheq. for the economic unit; i.e., no units of the product are sold 
for less than the minimum price. As a result of the restricted price, 
buyers pur_chase only quantity qa at price Pa and spend in -total an 
amount equal to area V plus U plus T. Consumers who obtained-a surplus 
ef W, V·and X under competitive conditiens obtain a surplus of only 
area W, given the ,minimum price. The change in the market pricing 
cond:i;tions brcn;ight a consumer surplus loss of area V plus X. 
On the supply side, a price of Pa would induce producers to supply 
quantity qb or a quantity q.a% more than is. consumed o For this addi.,. 
I 
tion~l-production, producer surplus increased by area.V plus x·plus·Z, 
a net gain of area Zin comparing producer gain with cqnsumer loss. 
A net gain of area Z implies that the consumer is not required to sup-· 
portithe purchase of the.excess supply at Pa and that the surplus is 
25 
used In such a manner that its value _in use is eqµal. to the. consumer 
valuej foregone in consuming qaqe less of the goqd (areas Y and S) plus 
the c~nsumer value foregone in committing resources to the,additional 
qeqb production (areas Rand Q). In this latter case, if all produc~ 
tion beyond consumption is of no value to consumers, total consumer 
loss by imposing a minimum price, as compared with an equilibrium 
solution under· competitive ccmditions, .becomes the sum of areas V, X, 
I 
With a loss in consumer surplus equal to area V plus X, and a·· 
producer gain of area V plus X plus Z, the value of the gain or loss. 
to each can be calculateq in Figure 2 by: 
Consumer Loss= (Pa - Pe) (qa) +\(Pa - Pe) (qe - qa) 
I 
]Producer Gain= (Pa - Pe) (qe) +~(Pa - Pe) (qb - qe) 
(2.1) 
(202) 
Given supply and demand schedules that are highly inelastic, the tri-
angular area of the gain or loss , areas becomes relatively smalL As a 
result, change in consumer or producer surplus or welfare can be approx-. 
imate_d by the change in consumer expenditure or producer revenue. For 
example, if D were highly inelastic, areas X and Y plus S would ·. be · 
m 
quite small relative _to areas V and U plus T under the minimurt1 price 
conditiono Consumers' expenditures of U, Y, T and Sunder competitive 
conditions .would compare .with ,expenditures of V, U and T with the P a. . 
miniU:um price.a But with _areas Y and S being small, the-change·in con-. 
sume~ surplus can be approximated by area V. 
I 
Equity and·the Fluid Milk Industry 
!The principle of change in consume,r surplus .and c}:la.nge in producer 
surpl scan be used to demonstrate,the equity implications of change 
in th fluid milk industry. Relative changes in the surplus values 
I 
! 
for d~fferent regions of the country and/or different sectors.of t~e 
i 
indusitry will indi,cate the ,distribution of gains and losses in the. 
I 
indus!try given a cl).ange in conditions faced by the industry •. Assume, 
for e~ample, a situation where the price of fluid milk has increased 
relat~ve .to SOille general equilibrium position. 
,bqnsumer.,..Producer. Figure-3 shows a representative consumer ... 
I 
! 
produ:cer situation in a single market. · Dr is the demand for fluid. 
milk ,at· the ret.ail level and Sf is the farm supply of Grade A milk 
eligible for the fluid-market. The derived demand for Class I milk 
i 
at t~e farm level is shown as·D1. DI would have the,same slope as nr 
I 
underj the assumption o~. a constant per unit marketing margin, but .. 
I 
I 




of. co:nstant ,percentage marketing margin. 
Given·an increase in retail price from Pr to P'r and ,the asso-
ciate.d reduction in quantity consumer, the Class I price would in-
26 
crease·from P1 _to P' 1 • The-supply price woulc;l increase from-Pb_tQ P'b 
; 
if the price of surplus or Class II milk remained unchanged with the 
large:r quanti~y diverted to this market from the fluid market (i.e., 
transfer -from a more price-inelastic market).· 
The·higher retail price of fluid milk would decrease consumer· 
I 
surp~us by the area PrP'rAC. This area could be approximated by con-. 
side~ing only area PrP'rAB under a highly inelastic.demand schedule. 
It cduld also be. approximated by the comparable areas under the ,_de-
riveq. -demand schedu+e DI, but,only.if per unit marketing margins were 
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Figure 3. Supply and Pemand Relationships in the Fluid Milk 
Industry for Illustrating the Changes in Producer 




shoull reflect not only the change· in the fluid sector but also the,. 
changrs in the manufactured milk product sector in which .the milk 
I 
was d~verted. · The latter . is not measured in · Figure 3. · 
The higher Class I price would.result in·an·increase in.blend 
price: from Pb.to P'b and.an increase in producer surplus of PbP'bDGE., 
I 
With ia highly inelastic supply schedu+e the area of the triangle DGE 
would; be small. Th~· triangular area .would be zero in the .. short run, 
' I 
with !a fixed supply quantity. Consequently, th~ area PbP\DE would 
either be the.change in producer surplus or an approximation of this· 
change. 
iThe .ratio of change in producer revenue· from all milk sales to 
I 
' 
the ~hange in the farm equivalent .value of consumer expendituI'.e would 
alwa~s be less than 1.0 for quantity diversions of milk from a fluid 
market with an inelastic demand to a surplus market with a perfectly 
elastic _demand.· The ratio may not always be expected to be below 1.0 
in comparing the change in producer revenue with the change in the, 
actual value of the iConsumer expenditure because of the effects of. 
changes in :retailing an4 processing costs. Nevertheless, th~ ratio 
of . c~arige ·in. producer. value from all milk sales to change in co.nsumer 
• ! 
expel}ditu:re from fluid milk would be expected to be above.LO for mar..- · 
kets with only moderate inelasticity of ret.ail fluid demand and with 
no e~port potentials. While consumer loss may,be larger than producer 
I 
gainlin·one region of ·the u.s., just the opposite may hold true-for-
1 
anot,er region of the coun~~y. 
! 
jP;:oceSsC::lr. The·effec,t of.a decl;'ease in fluid consumption on-the 
I 
I 




,onomics ,achieved by an individual· plant •. A plant· producing at · 
less I than full capacit;:y will likely face a higher per unit COl:!t with ' 
I • 
the decreased demand for f],.uid milk resulting from.the.higher retail 
prices. Assuming that some of the increased consumer expenditure. 
for fluid milk is passed to the processor; the change .. in net. returns. 
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will:depe.nd on relative .cost.changes in comparison to rev~nµe changes. 
For a processor whose per unit·cost changes little with the change 
I 
in quantity processed, an increase·in revenue weuld.imply a comparable, 
: 
increase in net return·to the.operation and,an increase in the per-
centlflge return· on· eqt,tity capital. Consequently, the ,.distribution of · 
' ! 
gain1to the processing sector is a function of the aggregate process-
I 
ing iost and· the rate of change· in processing cost in relati.on to the. 
I 
change·in quantity processed. 
! 
I 
iRetailer. · Retailing of fluid milk is likewise affected by de~ 
crea$ed consumption. If retail demand is price inelastic and revenue· 
per unit .. to the retail sector is considered a constant percentage of 
the per-unit retail price, then total revenue to retailers will in-
crease. But the increased revenue does not necessarily reflect the 
actual change·· in the cost associated with the change in quantity of 
fluid.milk. moved through.the retailing system. If retailing cost is 
some'combination of constant marginal·costs and·constant percentage. 
ma~k.~ps, then cost .would change less than revenue would change when-
ever;volume·was lower. Price changes and profit changes, th~refore, 
! 
would be.positively carrelated. Though net·returns to equity capital 
I 
should increase with decreasing valumes, it is unlikely that·costs 
I 
wou~ii be .the same for retailers throughout the fluid milk industry. 
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Transporter. The transportation industry would benefit from -in- • 
of milk moved -- between markets given a pricing crea,ed quantities 
strulture-for the transportation services. However, only small amounts 
! 
of milk are moved among markets. and even smaller quantities are indi- . 
cated as· needed to move among. markets to achieve spatial equilibrium •. · 
' 
i 
Less:of the consumer's dollar would be·needed to support this service· 
For the producer the transporter's availability does little 





iEquity, as relateq._ to the distribution of gains and losses among 
parttcipants; is receiving llll!Ch public attention. There.remains, 
however, the need for a universally acceptable means of measuring 
equity. One method that has-been used to measure changes in equity 
is to measure changes _in consumer. and · producer surplus and assume 
producers .and cqnsumers consider each.dollar to have a constant use 
value. Given high inelasticity of-demand and supply, the producer. 
' . 
and ~qnsumer surplus can be approximated by the change in revenue 
received by the producer.and the change in expenditure made by the 
consumer respectively • 
. Using the concept of surplus value, the -. equi t;:y implications of 
change in conditions within an industry can be analyzed. There are 
manyifactors affecting equity. However, it is clear that for an-in-
i 
dustty that serves a large area, lack of homogeneous conditions in 
I 
all ~arkets of the industry will affect the distribution of gains and 
I 
among the markets. In a similar manner, conditions that 
_L_ 
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char ctetize the various sectors .of the_ industry will affect the ·dis"'" 
. I . 
tribation of gains and loss.es among. those sect;.ors. 
CHAPTER III 
THE MODEL 
iThe'model had to meet several criteria to fulfill the objec-
1 
tive~ of th:i,s study •. First, it .had to provide a fairly efficient .. 
means of describing spatial equilibrium ccmditions in· the fluid milk 
indu~try •. Second, the technique used in solving for spatial equilibrium 
had to be, flexible enough to be adaptable to not. only. the classified 
I 
pricfng system used by.the dairy industry but·also to the,use·of a. 
' ' 
single.product for two purposes. Th~rd, the algorithm chosen needed I . 
! 
to·ptovide informatfon concerning the effects .that;alternative conc;lf-. 
I 
tion~·in the: it1~u~~ry, would have on various sectors of that industry 
as well as on areas of the country supplying and consuming the fluid· 
product~. The reactive programming formulation for spatial equilibrium 
sati~fied these criteria. 
IAs indicated.in the previous,chapter, the reactive ·programming 
algotithm is of recent origin and was developed by Thomas E. Tramei· 
and A. ·n. Seale; Jr. at Mississippi State.University. 1 Like other 
spatial models its objective 1is to simultaneously solve for the,equil-
ibrium prices, the equilibrium quantities, and the minimum cost flows 
of a product.between markets that·are spatially interdependent. In 
1Reactive programming was.originally used in.determining Missis-
sipp+'s competitive position in various vegetable industries. See 
King and Ho [28] for a bibliography of these.studies. 
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thi.s·study.the product is Grade A millto Price1;1 ·and quap.tit;ies reflect· 
valu~s·for ·the product.in its useas·eithermilk .for ~luid.consumption 
! 
or m~lk for manufactured milk products. Markets represent geographical 
area$ ·of. Federal order. markets · or groups · of markets in·. the United -
I 
Stat¢1;1. 2 · 
Divisions.of the Model 
'There are th);'ee basic divisions in the reactive prog;ram. · The 
first division is the spatial iterative routine. Division two incor-:-
porates·a modified transportation or minimum cost-:-flow modeL · The 
finai·portion of the model serves as a summary and presentation of 
i 
resu:1,.ts section •. Each,of the sections are discu.ssed more fully below •. 
' 
Spatial Equilibrium Analysis 
i 
:spatial eqµilibrium requires th~t the quantity of a product de-
manded.· in each market results in a price such that no market differs 
in price from another market by more.than_the·cost·of transportati,on 
hetween th~ markets. The spatial analysis section computes in an iter-
ativ~ manner the quantity in each market that satisfi,es this condi.;.., 
:3 
tion~ 
Definitions and Mathematical Relationships. The computational· 
process in this·s~ction relies on the following relationships and· 
procedures. Let: 
2A complete description of the study area is given in Chapter \V• 
• ·e 
f 
3convergence, of . the iterative process is assured based on· (1) the 
simiiarity of.reactive programming with the Hildreth gradient method of 
soluf::ion for nan-linear p:rogramming problems and (2) the proof.of con"'.' 
verg~nce·of the Hildreth method [41, pp. 12-13, and 43,.po .13]o 
I . 
i ... 1,2, ••• , m= different producing or supply markets; 
j = 1, 2., ..... , n = different consuming or demand markets; 
n - 1 ""' m. Each supply market is also assumed to be a 
demand market as well. Area n is designated as the de-
mand area for all surplus or Class II milk from any of 
supply areas; 
Qij ~ fluid milk (cwt.) produced in area i and shipped to 
area j (j = 1, ••• ,n - 1) for fluid use. Q equals the 
in 
the·. 
milk (cwt.) produced in area i that is eligible for fluid 
use but classified as surplus production and used for 
, manufactured milk products. Qij ~ O; 
lxj = fluid milk (cwt.) consumed in each j market (j = 1, ••• , 







(j = 1, 2, ••• , n) ; and 




( i = 1 , 2 , • • • , m) • 
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;The retail price equivalent for fluid milk is calculated accord-
i ing to the demand relationship in each market. 
i 
P. = f (X.) 
J J 
(j = 1,2, ••• ,n - 1) 
wheri: 
Pj = retail fluid milk price($ per cwt.) in market j asso-
ciated with a demand of Xj. P equals the price($ per 
n 
cwt.) for surplus milk at the farm. 
(3 .1) 
i_ 
The Class I price, or price paid the farmer for milk used in 
fluid products, is derived by subtracting from the retail price the 
' 
cost~ incurred in transforming the raw form fluid product into a 
packaged consumable product purchased at the retail grocery store. 
! 
Clj = Pj - PM P - PE j j j (j = 1, 2, ••• , n - 1) 
where: 
I 














proxy value (percent) for the costs of selling fluid 
milk in the retail outlet in each j area (j = 1,2, 
<De e ,n - 1). PM n = O• ' and 
f (Xj) = processing cost ($ per cwt.) for fluid milk 
in market j (j = 1,2, ••• ,n - 1). PEn = O • 
. The farm blend price in market j is a composite of the price 
paidifer milk in the market that is used for fluid products and the 




= (C!JXj + PnQjn) 
(Xj + Qjn) (j = 1,2, ••• ,n - 1) (3. 3) 
where: 
:BPJj = blend price($ per cwt.) for all milk in market j. 
i BPJn = Pn• 
lrhe price the farmer recieves for the milk sold is the blend 
pricl in the demand market to which he 
i . 
delivers his milk, less the 





(j = 1 , 2 , ••• ,, n , i = 1 , 2 , • • • , ~) 
:BPJij = blend price($ per cwt.) for milk _in market i deliv-
ered to area j; and 
Tij = transportation cos.t ($ per cwt.) for milk moved 
from market i to market j. 
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(3.4) 
:A weighted average of the blend prices received for the milk in 
a supply market is given by: 
n-1 
<.fl BPJij Qij + BPJii Qin) 
= _,......,.. __ ~~~~~~~~~~ (i = 1, 2 , ••• ,m) (3. 5) 
= weighted average blend price($ per cwt.) for all 
milk sold from supply area i. 
:Having made the base calculations, the reactive programming algo-
rith~ makes any needed adjustments in the Qij values for each i. A 
I 
supply area will supply the j market offering the highest BPJij or net 
blend price. To determine whether a Qij value'should be changed, the 
difference between the BPJij from a j market and the weighted average 
price received in the i market.is calculated. 






i_DIFF.j = difference ($ per cwt.) in net blend price received 
' l. 
in i from shipping milk to j and the weighted aver-
age price received in i. 
..I 
If DiFFi < 0 and Qij = O, there would be _no incentive to ship to 
a ma~ketnoffering a lower net blend price than is already being re-
I 
I 
ceivTd. DIFFij < 0 but Qij > 0 implies a higher net price can be 
! 
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obta{ned by reducing the quantity shipped to j and shipping more units 
to a*other j market offering a higher net price. If DIFFij > 0 and 
Qij ~ O, the supplier would benefit by increasing the Qij to the mar~· 
ket qffering the net price higher than the,average price presently 
rece{ved. If an increase or decrease in Qij is indic~ted, a new Qij 
is calculated by the Newton .method as.follows: 









new quantity (cwt.) of fluid milk shipped from i 
to j; and, 
F. ~ slope of demand function in market j. 
J 
Having made new allocations of the supply in the i market, a 
check is made to assure that the sum of the shipments from i equals · 
the supply available in i, i.e., 
n 
l Qij = PTi-• 
j=l 
If not; the Qij's are adjusted again by a Newton method. 
Q' 'iJ" Q' = ij -
1 
' (j ""'1,2, ••• ,n -: 1, i = 1,2, ••• ,m) 
(3.8) 
wherl 
! Q 1 'ij "" adjusted quantity (cwt.) o:f fluid product shippe<J, 
from market i to market j. 





QI I ij. 
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iEach supply area is in turn considered during the .iterative oper-
' 
ation: of this, spatial analysis section o'f; the model. A supply area, 
I 
may be temporarily ignored during an iteration if it is in equilibrium, 
i.e.,: no changes need be made in the Qij values from that supply area. 
To account for changes occurring in othet'. markets, however, all.i areE:!,s 
are checked for equilibrium after each 20 iterations and as a final 
cq,ecki before declaring the· total system to be in equilibrium. 
are updated with any quantity change .in a market. 
I 
Prices 
System Equilibrium Conditions. Final systelll spatial equilibrium 
' 
can be stated in terms of the above definitions and relationships. 
Qi'> 0 
J -
(i = 1,2, ••• ,m, j = 1,2,oo.,n) (3.9) 
Le., negative shipments are not allowed. Qij > 0 is an active route. 
and (3.10) 
Q,, ""'0 + BPJ,j < WBPJ. (i = 1,2, ••• ,m, j = 1,2, ••• ,n - 1) 
1J 1 - 1 
i.e. ,i all net prices corre51ponding to shipping routes used must be 
I . 
I 
non-J~gative and equal to each other, and, in turn, not less to those 
corr~sponding to non-active routes. Blend prices in the j markets re-
ceiviµg milk from an i market must not differ by more than th~ 
I 
:::cnce in transportation costs from the i market to .each j 
I 
:From this last equilibrium condition, an implied condition is: 
i 
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+ ,l Qij = PTi 
J=l 
4 ( i = 1 , 2 , • • , , m) (3 .12) 
insutes that all of the available fixed supply in supply area i is 
allocated to either Class I fluid or Class II surplus use. 
Minimum Cost.Flow Analysis 
I 
IA least cost flow model paralleling a transportation model·is 
I 
I 
empl~yed in the system procedure to determine that movement.of milk 
from!the supply areas to the consuming areas which will yield the 
least cost to the total system. Mathematically, the objective of the 




z = l l ·. TT. . Qij 
i=j j=l l.J 
n 
I = Qij = PTi 
j=l 
( i = 1, 2 , •••. , m) (3.13) 
l 4An accuracy levei approaching zero is specified by the researcher 
for this equilibrium condition. The iterative process continues until 





I Qij = xj 
i=l 
(j=l,2, ••• ,n) 
Qij > 0 (i = 1,2, ••• ,m, j = 1,2, ... ,n) 
wher~: 
TTij = PMj Pj + PEj + Tij = sum of retailing cost plus 
processing cost,plus transportation cost in get-
ting milk from the produ~er in market i to the 
consumer in market j. 
iAlthough all costs incurred in transforming milk from the raw 
to tije consumable product are included in TTij' the deficit demand 
i 
areas seeking other supplies of milk need only consider differences 
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• T' 1.n ij, Regardless of the source of milk for j, TTij for i = 1,2, ••• ,m 
I 
i 
diff~rs only by differences in Tij• The least cost model becomes, 
essentially, a minimum cost transportation model. 
The least cost model obtains its data from the spatial analysis 
division, Supply and demand for each market area are entered as fixed 
quantities in this section, The prices and costs associated with 
those quantities are used in determining the TTij value. Given thu 
data, the Qij values that minimize cost are determined. 
The initial least cost determination of the Qij values is derived 
by the inspection method [22, pp. 360-362]. The first feasible trans-
portation plan is computed by filling successively the least cost 
rou.tts ava::i,.lable. The route offering the smallest TTij is filled 
first according to the supply in i and demand in j. The next largest 
TTij:is chosen as the ne:x;t active-route, The precess cont:l.nues until 
all ha.s been allocated and all demand fulfilled. 
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'· . ~-·~ .. ..; 
the initial allocation, a check is made for least cost. After 
The Jethod 
I 
used to check for least cost and make any adjustments in the 
' 
Q .. 'S necessary to further reduce cost was developed by Dantzig and 
l.J ! 
is p~esented in Gass [17, pp. 145-152]. The procedure (1) obtains 
basicl feasible solutions without setting up the µsual simplex tableau 
I 
and (2) tests for optimality without explicit representation of the 
vectqrs not in the basis in terms of the basis vectorso 
i 
For each i, the proportion of milk used for fluid purposes is 
reflected in the Qij (j = 1,2, .•• ,n - 1) values. Qin equals .the sur-






section for further adjustment as needed for spatial equili-
least cost analysis section is activated with the initial 
iter~tion of the spatial analysis section. It is executed thereafter 
withleach twentieth iteration for the system. It is also executed 
whenever a check is made for total system equilibrium. 
Summary ~.Regional Analysis 
The third major section of the model presents the results from 
the two previous seciions. Only simple .arithmetic calculations on 
previously derived values are performed. Equilibrium results are 
presented for each market area as well as for combined groupings of 
A group or regional average is based on the weighted values areas. 
I 
for the .markets comprising the group. From th::l.s section, comparative 
equilibrium analysis of results under alternative conditions can be 







Options of the Model 
The versatility of reactive programming, as modified to conform 
to t4e dairy industry, is demonstrated in the model options avail-
able to the researcher. Options include restrictions on prices or· 
42 
quant:f,.ties or costs or structure that may be .used in the modeL Vari-
atiotis can be made in the .model to make it conferm to the conditions· 
at h~ndo 
Limited Utilization 21~-Supplied 
i 
I 
[Milk product;.ion is seasonally greater than·average during the 
montJs of March .through June. 
I 
Consumption, however, is greater than 
the ~early average from September to the following April. On a daily 
I i 





are large sales days [10]. To account for this daily and/or seasonal 
variation in the cqnsumption of milk, it may be desirable to maintain 
production at some percentage above the average amount of milk used 
for Class I purposes o For. example, to maintain an average 25 percent 
reserve, only 80 percent of the milk supplied is considered available 
for ~onsumption. The utilizatiQn limitation in the model applies 
uniformly to all supply markets. 
Retail Markup Margin 
l 
!There are profits as well as variable and fixed expenses incurred 
in·tlie retailing function for fluid milk. To account for retailing 
I . . 
costs and all other charges not .encompassed by processing or transpor-
i 
costs, a percentage of the retail price is deductedo This 
pric, spread or 
for 1ach demand 
I 
margin for retailing costs and profits can be unique' 
market or entered as a uniform.value for all markets, 
Processing .£2§.!:. Function 
Processing costs are associated with preparing and packaging the 
cons~mer product, and there are economies of size in processing. It 
is possible to enter such economic relationsh::i,ps in the .model or, if 
des11ed, a processing cost not functionally related to.volume·can be 
entered. Either cost value would be an average for all milk pro-
cess~d in the market. 
! 
lsizes of plants in an area would not be expected to be uniform. 
Withilarger market size there also tends to be larger firms that pro-
1 
I 
cess la greater volume of the milk, but control a smaller portion of 
I 
i 
the ~rket [31, p. 19]. It is also possible to enter a processing 
cost'relationsh::i,p that reflects the changing structure of processing 
faciiities in a market in relation to the size of the market. Pro-
cessing cost would reflect the average cost per hundredweight of 
milk•processed based an·the plant-size mix in the.market. 
Minimum Class I Prices 
·A minimum Class I price acceptable at the farm level can be spe-
cified for each supply market.· This minimum price may be a Federal 
order minimum price or a price to reflect a minimum difference in 
Classl I and Class II prices. If ~pecified, th~ minimum,Class I price 
is uled to calculate, in conjunction with the Class I usage in the 
I 
suppiy market; the minimum acceptable blend price for milk in the· 
! 










blend prices actually received by the supply market for milk 
to demand areas. BPJij in Equation 3.4 becomes: 
(3.14) 
(j = 1,2, ••• ,n - 1, i = 1,2, .•• ,m) 
I 
whert: 
IMCii .. minimum.Class I price($ per cwt.) specified for 
I 
i market i. 
I 
Adju~tments.in shipments, Qij's in Equation 3.7, will be made until 
I 
the tlend price received in a market equals or exceeds the minimum 
! 
calcf.lated blend price. 
I Under the minimum Class I price restriction option, th~ adjustment 
of q~antities to balance shipments with supply may be accomplished 
I 
undet a different procedure than as given in Equation 3.8. If a mini-
mum.~lass I price is specified and the weighted average "blend price" 
value is zero or less than zero, i.e. , WBP Ji .::, 0 in Equation 3 ~ 5 , the 
Q''ij values for each i become: 
Q' f ij = QI ij 
and 
Q''. = PT, -
in i 






If WBPJ. > 0 with a minimum Class I price given, then Equation 3.8 is 
sti+ u:ed in adjustitij! milk shi,pments tO equal supply available for 
flui~ use. 
i 
: It .is quite possible that establishing a minimum·Class .I price and 
seekµ.ng minimum total costs will be conflicting goals in the ;model;. 
! 
To establish minimum Class I prices.may mean some markets cannot ad-
justlquantities and accompanying prices to facilitate a least cost. 
! 
I 
syst~m equilibrium defined in terms of the blend price structure~ . 
Othe; markets will have more profitable shipping alternatives but at. 
an i~creased cost to the.entire market system, If the price restric-
tions prevent an equilibrium, one of two changes can be.made. Either 
I 
a solution that maintains the price restrictions but not the least 
I 
costltransportation flow can be specified or the limiting price re-
stri~tions can be.removedo 
Uniform Minimum Blend Price 
I IA uniform minimum blend price for all markets can also be incor-
1 
pora4ed into the model.· Both a minimum Class I price and minimum 
I 
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blen4 price cannot,. however, be specified simultaneously for a market. 
I 
I 
The ~odel automatically prohibits blend prices received in a market 
I 
from 1declining to values.below the surplus milk price. 
Regional Aggregation 
A comparison of equilibrium conditions among geographic regions. 
can be accomplished by aggregating markets based on market locationo · 
Markets may also be combined based on cost structure or size of pro-
ductiono In fact, the researcher has the option of aggregating mar-
' ketslby most any criteria desired, 
Options Available 
I 
\The model is designed for a market system.in which each market 
i 
has 1 fixed supply quantity but a.functional price-quantity relationship 
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retail demand level. · Only one product, milk, is produced. 
this fixed supply, variable demand framework, all options 
common to reactive programming still apply, For example, the model 
' 
may in.corporate a time framework or prohibit transportatien of the 
product into certain markets. Tramel's 1965 publication {43] is most 
descriptive of the other options available. 
Limitations of the Model· 
Although the total supply of milk produced in each market is a 
fixed quantity in this model, the multiple use characteristic leads 
to at.least two problems not normally associated with spatial equili-
' 
brium 1 models. For a given time period mi].k can be used for the fluid 
consumption market, according to prevailing demand, or simply allowed 
i 
to go i into surplus use. Surplus milk is treated as a residual. Con-
sequently, the demand and actual supply functions for fluid milk are 
identical as long as demand is less than the total fixed quantity 
of milk available in the market. 
In Figure 4, li:.t OA represent the total quantity of Grade A milk 
avail~ble in the market, all of which could be used for fluid milk. 
Further, assume that a linear demand relationship is representative 
of the retail demand for fluid milk products, OB equals the price 
for surplus milk, i.e., the surplus milk price is not a function of 
qua.ntity. 
biven, for example, a fluid demand of OC, the fluid Class I 
pricel at the farm le·qel can be derived as shown earlier in Equation 3.2. 












C G A. F Qmilk 
Figure 4. Demand and Supply Relationships for Milk in Each Market of 
the Spatial Equilibrium Model 
j 
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the cA surplus quantity in the market results in a blend price of OE •. 
i 
I 
The mJrket supply at that same blend price is also OC fluid milk and 
CA surplus milko By similar computation for othe~ points, it can be 
I 
I 
seen dhat BD represents both the demand and supply functions for fluid· 
I 
milko i Beyond OA any additional fluid milk sold in.the market is im-
1 
portedo With no surplus milk in the market the fluid demand farm 
price:and the blend price are equal. DF is the demand relatienship 
i' 
beyond OA. Of course, no other market would desire to export.add!~ 
tfona3r fluid milk to this market if Class I price falls below OBo 
With Figure 4 in mind, the twa major limitations.of the, model 
can be demonstratedo First; the model requires an initial set of 
I 
' ' 
fluid idem.and quantities for each market. Given this quantity a blend 
I 
I 
priceiis determined for each of the markets. If this price is no less 
i 
than ihe price in any other mar~et less transport~tion costs to that 
market or no greater than the price in any other market plus transpor-
tatioI). cost,from.thatmarket, there is no incentive for the initial 
price:to change. There may be, hqwever, several such demand quantities 
and resulting prices that are in equilibrium with the other markets. 
Consequently, spatial equilibrium prices are often a function of the 
initial data entered into the model. 
As an example, assume OC is the initial demand quantity in Figure 
4. The resulting blend price per hundredweight of milk in the market 
I 
is OEl OE may well be an equilibrium price for that market. If OG 
had bt•n givon as the initial demond quantity in the market, it is 
also ,uite possible.that the associated price of OH provides no incen-
tive ~or imports or experts of fluid milk into or from the marketo 






secti~n of the model imports milk from the surplus market that can 
ship iii,t the . least cost per hundredweight of milk shippedo The price 
I 
structure in the markets, however, may not be conducive to such ship-
! 
I 
ments~ The net price to.the export market from the import.market may 
be less than the prevailing net price in the export market given that 
the export market supplies milk to meet only its own demando To en~ 
cou~age shipment to deficit markets, the _model increases the amount 
49 
· of mi1k in the export .market that. is used for fluid pur,pos.es, i.e., the 
!· 
surpl~s quantity is decreased and the fluid milk price depressed. At 
I 
the sJune time, the quantity of fluid milk offered consumers in the 
de<ictt market is decreased,· Price in tho 1mvorting market is subse-
quently increasedo As consumption decreases and price increases in 
I 
the import.market, a point may be reached where the importing of milk 
is no,longer needed. In the iterative process, however, the price of 
the .export market has been artificially pulled lower. The model does 
not restore price in the potential export market to a price in line 
with the initial fluid demand for the market. The lower price, thQugh; 
s~illifulfills all the system's equilibrium conditions. 
+n general, the modified reactive program as described above pro-
vides the researcher a versatile means -of determining spatial equili-
briumiunder many alt~rnative conditions. But, like 11).ost other models, 
I 
i 
the validity of the results depends upon the .accuracy of the data 





MARKET DEMARCATION, BASIC DATA, 
AND MODEL ALTERNATIVES 
A spatial equilibrium analysis for the fluid milk industry 
requires .data from many sources as well as on many aspects .of the 
total:industry. Data are needed about fluid milk demand and total 
supply in each market. Transportation costs among markets as well as 
proce~sing and retailing costs must be,determined for each marketa 
I . 
In a time framework, data are needed on expected future prices, changes 
I 
in deiand, and leveLs of gove+nmental support. Procedures for obtain-
' 
ing or generating the necessary data for the model are outlined in 
this chapter. 
Market and Region Demarcation 
A majer portion of the milk industry in the United States was 
serviced by 62 Federal milk marketing orders as of January 1, 1972,. 
(see figure 5). Milk handled in these orders accounted for approxi~ 
mately 60 percent of the total U.S. milk production in 1971, and 80 
perce~t of the milk eligible for fluid markets [48, .1972, p. 9]. Al-
1 . ,. 
thoug! located in.the more concentrated milk production areas of the 
u.s.,/the orders are representative of the entire industry, Order 
i 
data 0n production, consumption and prices are readily available, and 
i . 
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Milk Marketing Areas Under Federal Orders as of January 1, 1972 
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I-' 
suppott program is facilitated. For these reasons, the 1972 ¥ederal 
orderlmilk market system served as a b1;1.sie for the spatial analysis. 
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tn some cases several orders represented similar area conditions. 
and wErre grouped into a single market area for analysis. Similarity, 
for p~rposes of analysis, was based primarily on production and market-
ing conditions for the geographic area. In cases where similarity or 
differences in orders were not.as apparent, Class I utilization and 
order., price structure were also considered. The resulting 31 areas or 
markets that served as both production and consumption centers in the 
model are illustrated in Figure 6. Federal milk order markets included 
i.n · each study market are given in. Table XLII, Appendix A. 
Within each study market a central major or key city was selected 
as a reference.point for the 
I 
in th~ market was assumed to 
market. All milk produced or consumed 
have taken place in th~ key city. This 
reference city also served as an origin or destination for the imports 
or exports of the market.· Key cities are given in Table I. 
For regional analysis purposes, markets were further grouped on 
the basis of similarity of market conditions and geographic location.· 
Region boundaries are indicated in Figure 7. Region 1, the North-
central UoSo, is the major surplus production region while the South-
east, Region 4, is a major deficit production area in relation to the 
fluid milk demand of the region. With the exception of Region 4, the 





to meet their own demand and import little milk for fluid use 
lther regions. Markets included in each region are also indi-
cated • in Table L 





REGION AND KEY CITY FOR EACH STUDY MARKET 
Marke Region Key City Market Region Key City 
1 6 Seattle 16 2 Sto Louis 
2 6 Portland 17 2 Columbus 
3 6 Salt Lake City 18 2 Indianapolis 
4 I 6 Phoenix 19 2 Pittsburgh . 
5 5 Lubbock 20 3 Baltimore 
6 5 Dallas 21 3 New York 
7 5 Houston 22 3 Boston 
8 5 Oklahqma· City 23 2 Detroit 
9 I 4 Memphis 24 1 Chicago 
10 4 Jackson 25 1 Minneapolis 
11 4 New Orleans 26 1 Des Moines 
12 4 Mia.mi 27 1 Fargo 
13 4 Ja.cksenville 28 2 Omaha 
14 4 Atlanta 29 2 Kansas·City, 
Missouri 
15 2 Louisville 30 6 Denver 
16 2 St •. Louis 31 2 Kno'.1CV'ille 
Region 1 - Northcentral 
Region 2 - Central 
Region 3 - Northeast 
Region 4 - Southeast 
Region 5 - Southwest 
Region 6 - West 
Figure 7. Regions Used in Study 
I.JI 
.IJl 




As additional quantities of fluid-milk are placed on the market, 
retail, and resulting farm Class I prices, would be expected to de-
crease. In a 1969 study by Bullion [9], the response of retail price 
to chknges in the quantity of fluid milk was estimated. Estimates 
! 
were bor areas of the U.S., but were adapted to the markets of this 
study~ Demand was most inelastic in the western U.S., Region 6. Al-
I 
though generally more elastic in Regions 4 and 5 than in all other 
regiops, retail fluid-milk demand in the United States was everywhere 
' I 
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price I inelastic (Table XLIII, Appendix A). 




lent _price for fluid milk sold in Federal orders in 1972, ·as reported 
in-Table XLIII, Appendix A, were used in conjunction with the,elasti-
cities to estimate the retail demand equations for each market. The 
retail price for an area was based on USDA reported prices.from cities 
within Federal milk orders. Prices.were weighted by population to 
' 
obtaih a representative Fede-ral order price. Order prices were then 
weigh~ed by Class I sales in an order to obtain the representative 
study market retail equivalent price for a-hundredweight.of fluid 
milk., 
Functions were of the linear form: 
' ' 
(j = 1,2, ••• ,n) (4 .1) 
where: 
= retail price($ per cwt.) of fluid milk in market j; 
fluid milk (cwt.) consumed·in market j; 
~j =.price intercept coefficient for market j; and 
b = slope coefficient for market j. 
i-J 
Estim~ted co~fficients of the 1972 retail demand equations for each 
I 
market are presented in-Table XLIV, Appendix A. 
Proje~ted Demand Changes. 
A study by Raunikar, Purcell and Elrod [36] estimated both.per 
capit~ and aggrega_te consumption of fluid milk for 1980. Projections 
were percentage changes from:1965 and were made for 14 major regions, 
I 
i 
79 primary markets and 204 secondary markets in the.contiguous United 
I 
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Stateb. Factors affecting the estimates included number of households, 
th;e a~e and racial composition of the househc;>lds, and an income,varl-,. 
I 
able. Census data were used to determine expected change in these 
' 
factors during the' projection period. 
~ later study by.Raunikar and Purcell [35] using the same methods 
updated the 1980 projections for the major and primary markets in 
the southeastern part-of the United States. 1 For the remainder.of the 
··'1 
United States only the major markets projections were updated. Pro-
jections were e~pressed as percentage increases from 1970. Generally, 
the updated projections to 1980 for all the major markets were about 
! 
95 petce~t of the projections from the earlier study. 
I 
~The area updated by Raunikar and Purcell study roughly corres-
ponds1 to Regions 4-and 5 of the present study, 
I 
·I 
laving adjusted these two studies to a comparable basis, esti-
mates]of fluid milk demand in·l980 were made for each of the 31 areas 
of th~s study.· Each market estimate was placed on an annual basis 
assuming a compound rate of change for the projection interval. 
'i 
Yearly projected percentage changes to 1980 are presented by market 
I 
as a part of Table XLV; Appendix A. In each area, fluid milk demand 
is expected to.increase, The percent increase per year ranges from a 
low o~ 0.2 percent in the Pittsburgh market to a high of 3.7 and 3.8 
perce~t in the Phoenix.and Miami markets, respectively. 
Psing the yearly projected rates of change, 1972 area fluid milk 
I 
sales 1 were projected to 1976. These yearly projections served as·the 




the g~ven year under consideration. These projections are also shown 
in Taple XLV, Appendix A. In total, fluid milk demand increased from 
422,7~0,440 cwt. in 1972 to 443,509,831 cwt. in .1976. 
i 
Demand functions.to reflect the market increases in demand were 
' 
i 
constructed for the years 1973-1976 and the coefficients.are shown 
with those for 1972 in Table XLIV, Appe~dix A. Th~ estimated 1972 
functions served as a basis for the new functions~ Market demand. 
function slope coefficients for each year were assumed·to be the same 
as for the market in 1972. New price intercepts for years beyond 
1972 were es.timated by assuming that th~ reported 1972 retail price 
was atI.so the price each year at which the projected market demand· 
I 
I 
quantlities would be consumed. The resulting estimated functions 
reprerenteq parallel shifts in the demand functions over time. 
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Market ~upply Relationships 
i 
Producers, like consumers, adjust to price changes. Though the., 
response may be immediate to decrease production, as a biologically 
based:industry, it takes time to increase production. Greater pro-
ductibn occurs by increasing either the number of producing units or 
the ov.tput per producing unit. Given the lag in production response, 
supply is considered fixed in the model for each yearly time period. 
1he fixed quantity of Grade A milk produced in an area for a 
given,year is a function o:1; the previous year's average price for 
all milk in the area (farm blend pric~) and the previous year's total 
' 
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( i = 1, 2, ••• , m) (4.2) 
PT it = Grade A milk (million lbs.) produced in supply 
market i in time period t; 
PTi,t-1 = Grade A milk (million lbs.) produced in market 
area i in the prev.ious time period, t-1; 
BPJi t-1 = blend price ($ per cwt.) of milk produced in ,, 
market i in the previous time period, t-1; 
ai "" inte~cept constant for supply market i; 
bi ... lagged production coefficient for supply market i; and 
ci =.lagged blend price coefficient for supply market i. 
The coefficient of the lagged preduction variable would reflect the 
influ~nce of all other factors affecting supply such as feed costs, 
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price~ of other. farm produced goods, and the general price level. 
Conse1uently, if bi< 1, price in a market could remain unchanged 
i 
over time but production decline. 
Data provided from a recent study by Harrington [20, 21] facili-, 
tatedl the estimation of area supply function coefficients. The study 
estimated regional2 supply functions for milk in either the Koyck dis-
tribution or Fisher lagged price foi;-ms. Other variables considered 
included.the price of a 16 percent dairy ration, the price of beef, 
I 
and t~e farm wage rate. Coefficients were estimated from data for 
the y~ars 1953 through 1971. From the price elasticities of supply 
derived in the Harrington study, equations of the Koyck form described 
above[.were developed for each market area in this study. Th~ long and 
I 
I 
shortl. run price e.lasticities are shown in Table XLVI, Appendix A. 
Price 1 and quantity data fer area supply equations represented Federal 
order, production quantities and minimum Federal order blend prices and. 
are shown in Table XLVII, Appendix A. The resulting supply equation 
coefficients are given in Table XLVIII. 
Utilization Percentage 
Data for estimating needed reserves in a market to cover seasonal 
and daily fluctuations in supply and demand were obtained from the 
material developed by Paul Christ [10]. For his study period, indices 
of prbducer deliveries and sales by month showed heavier sales than 
delivrries of fluid milk in the fell and winter months (T$ble XLIX,. 
2Regions in the Harrington work are not the same as those used 
in thts studyo See Appendix Table XLVIo 
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Appen~ix·A)o · For the month of October the dispersion was ·the. great-· 
I 
esto :rhe·index of sales was 110.5 percent of the deliveries for the• 
month~ 
Daily variation in sales, tends to be even more dramatic ~s ·con-
firme~ by the Christ data (Table L, Appendix A). Based on-six days 
' i ' 
of major sales and assuming a two-day plant· storage capacity, it ·.would 
have been nec~ssary to maintain an average reserve of 12.6 percent of 
fluid milk sales to handle daily variation alone. Such would enable. 
satis+ying the two consecutive high yolume sales days of Friday and 
Saturday. 
'fhe Chl;'ist data, as averages for several years, were assumed to 
i 
I 
repre$ent present conditions in each market areaa To account for both. 
seasonal.and daily fluctuations, the reserve requirement in the model 
i 
would 1 be 23 percento The requirement would be 12.6 percent in account~ 
ing only for daily variation. Translated into utilization rates, or 
percentages of milk supplied available for fluid use, the.se limitations 
are 8lo3 percent and 88.8 percent, respective.lye 
Class II Support,Price 
fyl:arket Class I prices are endogenously determined , in th~ modeL · 
Although possible to treat th~ Class II or surplus milk price as an 
endogenous.variable, it, as a fixed value, provides a means of indi-
I 
ca.tin~ the governmental price support.level for any one time period. 
I ' 
Any m1'lk not used in either fluid or manufacturing milk products for 
sale· in the marketplace can be seld as a manufactured product to the 
I 
gover~ment at prices cans:l'..stent with the support. price level. The 
pricelfor the surplus product varies from·market 
varia~ions·usually are relatively small. 
i 
to market; but the · 
4 January, 1973, report to the Agricultural Stabilization and 
Conservation Service by the Economic Research Service of USDA {52], 
evalu~ted, over time, the impact of alternative dairy price support 
! 
levels. Assuming a 75 percent parity level, support prices increased 
appro~imately 4 percent for each additional marketing year from 1973 
to 1918 in the study. 
+he announced support.price in 1972 was $4.93 per cwt. In 1973, 
it juiped first to $5,29 then to $5.63. For the present study, a 
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1973 ~upport price at $5.29 was used with tqe support price increasing 
each year thereafter by 4 percent. Estimated prices are shown in 
I 
I 
TablefLI, Appendix A, and were entered as fixed values in the.model. 
I 
Transportation Cost 
Moede [33] estimated the 1969 costs of transporting bulk milk for 
distances up to,750 miles. He included both fixed and variable costs 
in his estimates on the basis of a 43,700 lb. payload and an empty 
backhauL Labor invoJ,.ved conformed te Department of Transportation 
Safety Regulations. Estimates were made for 5, 6 and 7~day week 
' 
i 
operations. For a 5 week operation, cost.per hundredweight per 100 
miles ranged from 32 cents for a 25 mile one-way haul to slightly less 
than 14 cents for a 750 mile one-way haul. The cost tended to be less 
i 
i for s1orter distance but higher for the longer hauls as compared wi~h 
a 196~ study by Kerchner [27]. 
! 
I 
The Moede data were not considered representative of present day 
transportation costs in view of the.general rise in costs associated 
with he transportation sector. To adjust costs to reflect changes 
in·co~ditions, coefficients from a functional relationship of dis-
1 
I 
tance:on cost, fit to the 5-day week cost estimations of Moede, were· 
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increased 20 percent. In addition, a 20 cents per cwt. handling charge; 
norma~ly included by haulers, was also added~ This handling charge 
covered any reloading of trucks that occurred and any overhead that 
could not.be specifically assigned in budgeted costs. The!, resulting 
transEortation cost function developed was as follows: 









transport cost($ per cwt.) of bulk milk moved from 
supply market i to demand market j; and 
one way mileage between supply market i and demand 
market j. 
Mileages represented distances between market key cities and were 
obtai-qed frem the Mileage Guide !i2.• 9 of the Household Goods Carrier's 
Bureau. [23]. No transportation cost was assumed·for transporting 
fluid milk within.the same market, i.e., Tij = 0 for i = j. Implicitly 
such costs were included in the farm-retail price spread, discussed 
later. Surplus milk was also assumed to stay in th~ market area with 
no cost of t:ransport~ng to manufactured product processing facilities 
(Tin O). 
Processing Cost 
Processing of raw milk into a packaged fluid milk product is 
subje~t to ecanomies of size as was reported in a 1961 summary study 
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by Cobia and Babb {11] and in a 1967 budget. study by Devine et.al.· 
[13]. l Regardless of whether statistical.or synthetic studies were used 
as a measure, there were large economies to be gained.by processing 
at lea~t 50,000 quarts of milk a day. Beyond this volume, economies 
still pccurred, but declined rapidly. 
' 
Cobia and Babb combined three synthetic studies to develop a 





PC= 11.763 v- 0 11507 (4.4) 
where:: 
PC= average packaged fluid milk processing cost (cents per 
quart); and 
i r = volume of milk processed (quarts per day); 
I 
i 
was based on data adjusted to a 1961 price level for processing and' 
I 
packag~ng half-gallon paper containers of milk. Although they esti-
! 
mated several other.functions, the above function was considered most 
representative of present conditions in the processing sector. 3 
I 
rh any one market it is not likely that there would be only one 
processing facility. Neither would sev.eral processing facilities in 
i 
a mark~t be expected to hold equal shares of the market. A USDA study 
' 
by Man'chester [31] showed the market shares for each of the.four.larg-
est firms and for the fifth througheighthlargest firms in markets of 
I 3The Devins et.al. study estimated costs from budget data for 3 
siz,es ~f New Jersey area processing plants. A 6-day week operation was 
assumeµ. Processing cost estimates were 3.4, 2.6, and 2.4 cents per 
qua:i;-t !for plants processing, 1, 4, and 8 thousand quarts of fluid milk 
per day respectively. Estimated costs using the Cobia and Babb equa-
tion (Equation 4.4) were 3.1, 2.7, and 2.5 cents per quart respectively 
far th:e same size plants. 
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diffeJent sizes .in December, 1965 •. Markets were basically equivalent 
~o .. Federal orders and ranged in size from very small· to very largeo 
For u~e in this study, several of the USDA regions were combined. The 
concentration data are presented in Table LII, Appendix A. As market 
size ~ncreased, share of the market decreased for the largest two firms. 
Plants smaller in size than the eight largest gained considerably in 
market share for the very large markets. 
The·average size of an order in each market size classification 
was also derived from the data in the USDA study (Table LIII, Appendix 
A). Ranges on each size gre:mping were set as a means of classifying 
the market sizes represented by each area in the .present study. Study 
market fluid milk sales were divided by the number of Federal order, 
markets per areao Based on the average sales per order, a study market 
area Jas classified as either medium small, medium, large, or very 
large~ Study market orders and study areas in each market size classi-
fication are shown in Table LIII, Appendix A. 
Using the .average sales per order for each market classification 
derived from the USDA data, sales for individual plants were deter-
mined on· the basis of the percentage of the market h.eld by each size 
plant for that m~:rket sizeo Average processing cost per plant was 
calculated according to the Cobia and Babb function, For the fifth 
through eighth largest plants, each plant received equal shares of 
the m~rket for that group of plants. Based on a Lorenz curve estima-
. ' 
tion,Jcosts for all plants smaller than the eight largest were assufed 
t0 ha ea cost 10 percent greater than for the fifth through eighth 
largest,plantso For th~ market as a whole, processing cost equaled 
the .w~ighted average of individual plant costso 
I 
1or example, average order sales for a market classified as 
large!size were approximately 575,000,000 lbs. (Table LIII, Appendix 
A). In this size market, the second largest plant held 15.7 percent 
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of the market (Table LII, Appendix A) and would therefore process about 
90,275,000 lbs. of fluid milk a year. According to the Cobia-and Babb 
i 
funct~on, the average processing cost would be $1.377 per cwt. Each· 
of the fifth through eighth largest plants processed 33 9 493,700 lbs~ 
per year or one-fourth of the 23.3 percent of the processing done by 
the 4 firms in total. Cost per plant was calculated to be $1. 543 per 
cwt. ,Plants smaller than the eighth largest plant had costs 10 percent 
highei than the $1.543 per cwt. for the fifth through eighth largest 
i 
plants or $1.70 per cwt. Costs for each size plant were weighted by 
the percentage of the processing done.to obtain the $1.459 per cwt. 
avera&e processing cost for the order.processing the 575,000,000 lbs. 
ef fl4id milk. 
the maximum feasible size of plant based on current technology 
appears to be one.processing about 465,000 quarts per day or approxi-
mately 1 million pounds per day operating under a 5-day week. Thus, 
in view of USDA concentration estimates, any market order processing 
more than li452.5 million pounds a year would result in the largest 
plant,in the market processing more milk than could be handled effi-
ciently unde:r,present day circumstances. Costs for markets very large. 
in si~e were based on this maximum size market as representative of 
I 
ave~aJe sales per order. 
I 
All markets in this study had average order sales in excess of 
! 
i 
avera~e Federal order sales for the small market classification in 
To place in a single functional form both economies 
and differences in ma~ket structure for different market sizes, a 
singl~ regression was fit to the average costs calculated for th~ 
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mediu~-small, medium, large, and maxim~m-size markets. Th~·result was 
an equation of the farm: 
where: 
= 1. 3926 + • 3884 
PXj 
4 
(j = 1, 2, ••• , n) 
PEj = processing cost ($ per cwt.) in market j; 
PXj = milk processed (million cwt.) per Federal 
within.market area j. 





for a :market area. For a market with per order sales averaging 14.525 
I 
millidn cwt. costs were $1.423 per cwt. or slightly more than 6 cents 
' I 
per p~ckaged·half-gallon of milk. Costs for study markets with larger 
per order sales were alsa calculated by the above function. With in-
creased size, cost appraached $1. 39 per cwt. 5 
Retailing Cost. 
_Only transportatien and processing costs were specifically 
treated separately in the model. There were, however, costs of moving 
the fluid product from the processor through the remainder of the mar-
'· 
keting channel· to the .cansumer. These costs h~ve been collec.tively 
classified as retailing cost. -Included in·this classification were 
4Both coefficients were significant at the .01 level. 
5The·$1.39 per cwt. cost for markets larger than 14.525 million 
cwt. was considered not significantly different fram the $1.42 per cwt. 




the cdsts associated witJ;i retail outlets, th~ costs of jobbers in 
I 
i 
wholeijaling milk to retail outlets, and the costs of the .processor 
in di~tributing the packaged product from the processing facility • 
.,"i 
~he retailing cost was calculated as a percentage of the retail 
I 
price ifor fluid milk in the model and was based on·l972 USDA data. 
From the prevailing average retail price of milk in each area was 
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subtr~cted the prevailing Class I price for milk in the area to give 
the f~nn-retail price spread subsequently referred to as the marketing 
margi~. Based on·area sales per order, a processing cost was subtracted 
from ~he marketing margin in each area to give a retailing and distri-
bution margin. This margin, expressed as a percentage of the retail 
equiv~lent price, gave the markup percentage to account for retailing 
i 
and distribution costs in the model, subsequently referred to as re-
i 
taili~g percentage markup. Markup percentages ranged from a low of· 
I 
26082 'in Arizona.to 44.55 in Georgia and averaged for the U.S. 36069 
percent of the retail price. 6 , 7 Summary data for calculating the 
retailing percentage markup and the markup percentages for each study 
! 
market are presented in Table LIV, Appendix A. 
Alternative Models 
Alternative medels analyzed, using the above data in various 
combinations, were grouped into four classifications. The models 
were r meant to be fully descriptive of all conditions that could 
6 
r The U.S. aver age is a simple aver age. 
i 
~A study of 46 markets with a population of 500,000 or over in. 
Septe~ber, 1972, indicated an average retail store markup of 41 per-
cent 4ver the store wholesale price [5]. 
exist 1in the fluid milk industry. Neither did the models belong 
I 
exlcu~ively to the one category under which the model results are 
discueised. 
i 
~he first model·to be discussed was classified as the general 
equilibrium model (Model A-1) and is presented in Chapter V. It .is 
I 
I 
from t;his base model that the remaining models were generated. Re-
sults 1of all other alternatives are compared with this base model. 
qtiapter VI presents three models classified as alternative pri~-
ing m~dels. Model B-1 established a minimum Class I price for each 
market based on Federal order Class I-Class II price differentials, 
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Models B-2 and B-3 also established minimum Class I prices. For Model 
I 
B-2, drices were restricted by a uniform minimum Class I price. Mini-
I 




Models in .Chapter VII were characterized by changes in industry · 
structure. Structural changes for purposes of this study were defined 
as.those changes in the fluid milk industry not directly related to 
the pricing of milk. Model C-1 examined equilibrium conditions given 
a lower industry reserve milk requirement. In Model C-2, a uniform 
markup for retailing cost was entered for each market. The transpor-
' tatiotj sector with given cost changes was the structural change con-. 
sidered in Models C-3 and C-4. 
The sensitivity of the industry was the question to be answered 
in Ch~pter VIII •. Changes in supply were considered in l!Ddels D-1 
I 
through D-4. Each was compared to -the projected fluid milk industry 
equilibrium developed in Model A-1. 
CHAPTER V 
AN EQUILIBRIUM PRICE STRUCTURE IN 
THE FLUID MILK INDUSTRY 
A general equilibrium model was constructed on th~ basis of 
histo~ical trends in the fluid milk industry. Data described in the 
previous chapter were entered into the model. A minimum of 20 cents 
per c~t. Class I-Class II price differential was maintained. Although 
all m~lk supplied was.considered eligible for fluid consumption, all 
marketjs were required to hold milk in reserve to meet.both.seasonal 
I 
and diily demand and supply fluctuations. A study period of 1972 
! 
throuJh 1976 was assumed. Limitations or conditions imposed on.the 
i 
I 
model :were held constant throughout the study period. This model also 
I 
served as a reference.point for all other models considered in the 
following chapte~s. 
General Equilibrium - Model A-1 
eacn 
~he spatial equilibrium 
I 
I 
of the 31 study markets 
results for Model A-1 were obtained for 
for each of.the 5 stu~y years, 1972 through 
1976. j The results were then aggregated for the 6 study. regions pre-
vious~y shewn in Figure 7. The regional analysis is given the major 
emphaJis i~ comparing ch~nges which occurred during the study perio~. 
·1 
i 
The individual study market results are included in·Appendix B. Re-
• I g1.ona] information presented includes supply and.demand quantities; 
70 
transportation patterns; retail, Class I, and blend prices; retail 
i 
and f~rm revenues; and ~ransportation, proceijsing, anq retailing 
I 
costs.: 
Supply and Demand Quantities 
! 
71 
Supply Quantities. The 1972 supply in Model A-1 was equal to the 
Federal order reported deliveries. 1 Supply for each year thereafter 
was calculated according to the supply functions.discussed in Chapter 
IV. ~upply for the U.S. increased eac~ year an average of slightly 
more.than 10 million cwt. and measured 728.3 million cwt. in 1976 
(Table II). Increases were, however, proportionately greater in th, 
i 
earli~r years as CQmpared with the changes after 1974. 
i 
9n a regional basis, the Northeast.· region (Region 3) had a 3. 5. 
i 
perce~t decline in production. Over half of the decline came in 1973 
and 1974. By far the largest decline in milk production occurred in 
the New York market where supply decreased from 100.7 million cwt. to 
96.1 million cwt. from 1972 to 1976 (Table LVI, Appendix B). All other 
regions indicated a production increase with Region 4 experiencing an 
18 percent rise followed by Region 5 with a 12 percent increase. 
Demand Quantities. Demand for fluid milk in Model A-1 increased 
from 423.4 million cwt. in 1972 to 442.9 million cwt. in 1976 (Table 







Raunikar, et.al. study [36]. The largest change in U.S. 
occurred between 1973 and 1974. The smallest change ca~e. 
t . 
:Supply in Region 5 was adjusted downward to account for temporary 
excess supplies of milk in the Oklahoma Metropolitan and Red River 


















SUPPLY AND DEMAND QUANTITIES OF MILK, UoSo AND 
REGIONAL TOTALS - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
(million cwt.) 
Supply 
135.9 140.7 144.3 146.8 
207.8 213.3 217.9 22107 
194.2 191. 7 189.8 188.4 
50.9 53.8 56.3 58,3 
46.6 48.3 49.9 51.2 
4908 51.1 52.4 53.4 
685.2 699.0 710.6 719.8 
Demand. 
57.5 58.4 59.3 59.9 
140.2 141.1 142.6 142.9 
114.0 115.3 116,6 117.8 
45.8 46o5 47.7 48.2 
36o4 36.7 37.1 37.4 
29,6 30ol 30.6 31ol 


















betwe1n 1974 and 1975 but was followed by an increase the follewing 
I 
I 
year ~lmost comparable with the 5. 7 million cwt. increase in consump-. 
I 
tion for 1974. 
! 
i 
Demand· as a percent of supply declined slightly from. 61. 8 percent 
I 
in 1912 to 60.8 percent in 1976. Consequently, increased. amounts of 
I milk Yfere made available for cons1,1mption in the form,of manufactured 
dairy products er were placed in government stockpiles, 
' 
All regions had an increase i~ demand with the Southeast having 
the l4rgest percentage increase. Region 3, which was faced with de~ 
clining production, increased consumption by 5.1 million cwt. oyer 
the 5 :year period. The·Central region had the.smallest percentage 
gain in consumption •. In Region 5, where supply increased 5.8 millien 
! 
I 
cwt., !demand increased L 6 million cwt. 
I 
All of the individual markets indicated increased consumption 
from 1972 to 1976 even theugh the increase in some markets was rela-
tivelx small (Table LVII, Appendix B). Several of the markets.did; 
howev~r, have.a single year of decreased fluid milk usage. For example, 
the Krloxville, St. Louis, and Indianapolis markets had a decline in 
consumption in 1975 as compared with 1974. TheDallas and New Orle~ns· 
areas experienced a similar condition in 1973. On the other hand, the 
Phoenix and Jacksonville markets increased consumption over 10 percent 
during the 5 year period. The New York market showed a 2.9 percent 
censumption increase. 
ket, 
~nteir:market Movement!!.~• Of the milk supplied in each maf-
1· 
~nly 81.3 percent was permitted ta be available to meet demand· 
in the market, i.e., a 23 percent reserve was required in each market. 
74 
Only a few markets were unable to meet their market demand with their 
inter1tal source of s-q.pply. Intermarket tran~fers of milk totaled 5.7 
million cwto in 1972, less than 2 percent of total demand (Table III). 
This was much below the 45 percent estimated for Kloth's model involv-
ing e~isting plant numbers and sizes and the basing point pricing 
structure [8]. It is, however, about the same as Kloth's estimate 
for a :one-:-price structure. 
Ihe deficit Southeast markets were the major importers. The 
Memphis, Atlanta, Jacksonville and Miami markets all imported milk 
with 11-tlanta. importing the largest quantity, L 8 million cwt. in 19 72 
(Figure 8, and Table LVIII, Appendix B). New Orleans exported about 
loO m~llion cwt. of milk into the Miami market, but by far the largest 
I 
quandties of imports into Reg;i.on 4 came from outside the regiono The· 
Baltimore market in Region 3 was the major supplier to the northern· 
Florida market. Atlanta received its 1972 imports from the Louisville, 
Kentucky marketo Kansas City helped supply the milk to meet the 
Memph~s demando Imports by the Jackson and Lubbock markets were each 
less t;hlitn Ool5 million cwt. 
After 1972, no milk moved into the Southwest region. By 1975, 
the Baltimore market no longer shipped milk into Floridao · Memphis 
still imported from either St. Louis or Kansas City ove+ LO million 
cwt. through 1976. Miami a.lso received over LO m::i,llion cwt. ·in 1976 
' (Figul!:'e 9, and Table LVIII, Appendix B). The Kri'Oxville market provided 
I 
most.of Miami's imports .with some.assistance from the Indiana marke~o 
Memph:i!s and Miami tegether accounted for 75 percent of the milk im-
1 
ported in 1976. Total imports in the Model in 1976 were only half the 
quantry 
! 
of milk ind.icated for 19720 
TABLE III 
EXPORT AND IMPORT QUANTITIES OF FLUID MILK, U.S. AND 
REGIONAL TOTALS - MODEL A-lt 1972-1976 
Region 1972 1973 1974 1975. 1976 
(thousand cwt,) 
Exports 
l o.o o.o o.o o.o o.o 
2 3,125.0 2,542.8 2,276.4 2,278.1 2,812.7 
3 1,336.9 1.944.8 1,662.2 o.o o.o 
4 1,155.0 o.o o.o 768.3 o.o 
I 
5 o.o o.o o.o o.o o.o 
6 36.0 o.o o.o o.o o.o 
I 
U.S. 5,653.0 4,487.6 3j938.6 3,046.4 2,812.7 
Imports 
1 o.o o.o o.o o.o o.o 
I 
2 0,0 o.o o.o o.o o.o 
3 o,o o.o o.o o.o o.o 
4 5,61700 4,487.6 3,93806 3,046,4 2,812.7 
5 36.0 o.o o.o 0,0 o.o 
6 o.o o.o o.o 0,0 o.o 
U.S. 5,653.0 4,487.6 3,938.6 3,046.4 2,812.7 
75 
Figure 8. Intermarket Movement Pattern of Fluid Milk 
Model A-1, 1972 
....... 
"" 
Figure 9. Intermarket Movement Pattern of Fluid Milk -




d1ass I Utilizationo Accounting for both consumption and exports, 
the p~rcent of the milk supplied that was used for Class I or fluid. 
i 
purpo~es decreased in all but one region over the study time p~riod. 
(Table IV). The declines were nat necessarily cansistent yearly de.;. 




surplus milk as Class I .utilizatian declined from 78.1 percent in 1972 
i 
to 72i6 percent in 1976. With decreasing productian but increasing 
consumption, Class I utilization in the Northeast increased 4.1 per-
centage paintso 
TABLE IV 












AND REGIONAL AVERAGES - MODEL A-1, 1972-1976 
1972 1973 1974 1975 1976 
(percent) 
42.3 41.5 41.1 40.8 40.9 
69.0 67.4 66.5 65.5 65.2 
59.4 61.2 62.3 62.5 63o5 
81.3 78.1 77. 7 7808 77 .3 
78.1 75.9 74.3 73.l 72.6 
59.5 58.8 58.4 58.2 58.2 
61.8 61.2 61.0 60.8 60.8 
.I 
'J.]hraughout the, study period the Atlanta, Jacksonvi~le, Miami, 
I 
Knoxville, and Denver markets each.used the maximum allowable amount 
i 
of mi]k supplied for Class I purposes (Table LVIX, Appendix B). The 
markets of the Northeast plus the Lubbock and Des Moines markets 
I 
increised fluid utilization. 
cline~. 
All other markets indicated net de-
Retail, Class !., !a! Blend Prices. 
Retail Prices. In.Region 1, the Northcentral region, average 
retail price dropped about 6 percent ar 84 cents per cwt. over the 
i 
I 
studylperiod (Table V). Prices increased in all other regions. Ge!il-
i 
erally the magnitude of percentage change in retail price increased; 
as distance from Regian 1 increased. Region 5, for example, h~·d a 
4o3 percent price increase as retail price increased from $13.69 per 
I 
i 
cwt. in 1972 to $14.28 per cwt. in 1976. Regional price changes were 
I 




price:in 1974 than in 1973. Region 2.had its lowest price during the 
study:period in 1974 which helped make the 1974 average U.So price 
also the lowest of the 5 year span. In 1976, Regions 2 and 5 had 
eithe]; a decrease or ne change.in price over the previous year. The 
price!spread between the regional average prices increased from 1972 
ta 19760 
79 
Examining the data of individual markets comprising Region 1 re-
veals\that the average price decrease experienced by the region rested 
I 
i solely on the price decrease of the Chicago market; (Table LX., Appendix 
B). tll other. markets in th~ region maintained a constant market 
price, A CQmparable situatien existed for Region 6 as the .Denver mar-
1 ket a11:me accounted for the upward trend in average price for that 
regiod. For all 31 markets, 10 maintained a constant price f~r the 
study peried, while 5 showed a net decline in retail price in 1976 as 
TABLE V 
RETAIL, CLASS I, AND FARM BLEND PRICES fOR MILK, UoSo 
AND REGIONAL AVERAGES - MODEL A-1, 1972-1976 
~egion 1972 1973 1974 1975 1976 
($/cwt.) 
Retail Prices 
1 13.79 13.50 13.25 13.24 12.95 
2 l3o09 13.10 12.98 13.17 13.15 
3 13.88 13.84 13.85 13.98 14001 
4 15.21 15.39 15.36 15.63 15068 
5 13.69 13.94 14009 14.28 14.28 
6 12.85 13.03 13.14 13.21 13.30 
UoSo 13.66 13.67 13.62 13. 77 13074 
Class I Prices 
1 7.09 6.92 6.76 6.75 6.58 
2 6.85 6.86 6079 6.90. 6.89 
3 7.44 7.42 7.43 7. 51 . 7o53 
4 7088 7.99 7.98 8.16 8.19 
5 7.28 7.44 7.54 7. 66 · 7o67 
6 6.81 6093 7.00 7.06 7.12 
U.So 7ol9 7o20 7.17 7.26 7.25 
Farm Blend Prices 
1 5o84 5.96 6.02 6.14 6.21 
2 6025 6.34 6035 6.49 6. 56 · 
3 6041 6058 6069 6.84 6.95 
4 7o34 7.44 7.46 7.65 7.70 
5 6. 77 6.92 7002 7 014 ' 7.20 
I 6 6.05 6.25 6.38 6.50 6.63 







compared with 19720 Chicago had the largest decrease of $1.38 per 
cwt,. lrn many markets tho upward or downward trend for tho study 
I 
perio4 was not consistent from-year to year. 
I 
I 
alass l Priceso Yearly regional and market Class I prices exhi-
bited:trends similar to those found in retail prices .(Table V, and 
I 
Table'.LXI, Appendix B)o The pe~centage Class I price decline for 
i 
Regio4 1, at 7.2 percent, was slightly greater than the decline in 
i 
retai~ price, but percentage increases in prices for the remaining 
i 
regions .were .also s'lightly greater. Consequently, the dispersion in 
regio~al prices increased over the study period. In 1976, Region 4's 
I 
Class : I price of $8 .19 per cwt. was $L 61 per cwt o higher than in 
I 
' I 
Region L In 1972, the largest price difference was $1.07 per cwt •. 
and eiisted between Regions 4 and 6. The average U.S. Class I price 
I . 
in 1916 was $7.25 per cwto 
I 
81 
Blend Prices. Aided by an increased support (and Class II) price 
each year, the blend price paid farmers for all milk produced had in-
creas~d by 4o9 perce~t or .more.for all regions by 1976 (Table V)o The 
increJse for the UoSo as a whole was from $6.32 per cwt. in 1972 to: 
$6073:per cwto in 1976, a 6.5 percent increaseo The reported 1972 
farm price for all milk eligible for fluid use.was $6.40 per cwto [51, 
March'l973, po ll]o 
Ameng all regions, neither the geographical pricing pattern nor 
the t~tal differential between the.high and low regional blend prices 
I 
cha~gld over time. Region 3 had declining production and increasing 
censumption, and th~ farm price gain averaged 13 cents per .cwto per. 
I 
year ~or an 804 perce-q.t increase frem 1972-1976. The percentage in.:. 
creasJ, however, was second te the 906 percent blend price increase·in 
Regiol 6 over the same period. Despite declining retail and Class 
I 
I pri¢es, average blend price in the :Narthcentral region increased 
I 
from $5.84 per cwt. in 1972 to $6.21 per cwt. in 1976, an .increase 
ef 37:cents per cwt. 
+n general each market area showe4 an·increase in blend price 
each tear (Table LXII, Appendix B). The Jacksen market indicated a. 
declb.ing price the first 3 study years but reversed the trend after 
1974 ~nd showed a net loss of 1 cent per cwt. from 1972 to 1976. The 
lowest blend price also occurred in 1974 for the Atlanta, St. Louis, 
India~apolis, and Knoxville markets. Each of these latter 4 markets, 
however, rebounded in 1975 with a price higher than their equilibrium 
farm olend price for 1973. 
I 
Retail ~!!E!!, Revenues 
Retail Values. The small regional increases in retail prices 
combiii.ed with the .increases ink consumption of fluid milk resulted in 
an aggregate 5.2 percent increase in revenue from U~S. retail sales: 
of fluid milk from 1972 to 1976 (Table VI). Retail revenue; i.e., 
consu~er expendi~ure, increased from $5,784.7 million to $6,086.7 
millibn. Over the study period, etlly 2 of the 6 regional increases 
were :propertionally less than the U.S. average. For Region 1, the 
Northcentral area, revenue declined as retail price decreased~ For 
i Regioi 2; a small increase in.price plus a less than average increase 
in detand resulted in only a 3.1 percent increase in revenue •. Both!, 
Regiofs · 4 and · 6 increased revenue from retail flu.id milk sales in 
I 




RETAIL AND FARM REVENUES DERIVED FROM MILK SALES• U.S. 
AND REGIONAL TOTALS - MODEL A-1, 1972-1976 
~egion 1972 1973 1974 1975 1976 
($ million) 
· Retail Value af Fluid Milk Sales 
1 792.4 788.5 785.4 793.4 788.5 
2 1,835.8 1,849.2 1,851.1 1,881.4 1,893.1 
3 1,581.2 1,596.2 1,615.7 1,646.7 1,669.2 · 
4 696.6 716.4 731.9 754.0 772.5 
5 498.5 511.1 522.2 · 534. 3 542.8 
6 380.1 391.6 401.4 410.8 420.6 
'U.S. 5,784.7 511852.9 5,907.6 6,020.7 6,086.7 
Farm Value of All Milk Sales 
1 794.1 839.4 868.5 902.0 925.1 
2· 1,298.0 1,352.3 1,383.7 1,438.6 19476.5 
3 1,245.4 1,261.6 1,270.3 1,288.4 1,303.6 
4 373.4 400.6 419.9 445.7 462.4 
5 315.2 334.6 350.1 365.6 376.;9 
6 30L3 319.9 334.0 347.1 360.1 





Farm Values. Translated to the farmer. the U.S. sales value of ,--
ClasslI fluid milk increased 5.5 percent. With relatively stable 
retailing and processing costs but a decline in transportation cost, 
the f,rmer captured 0.1 percentage point more ,of the retail value of· 
' 
fluid milk sold. Farmer Class I revenue was $3,209.8 million in 1976 
and represented 52.-7 percent.of the retail value of fluid milk. 
\yhen the increased value of Class II or surplus milk sales was 
add,ed.to Class I sales, the increase in the farm value of all milk 
sold was more.than double the increase in farm Class I value alone. 
The value of all milk sold was $4,904.7 million in 1976 compared with 
$4,32~.5 million in 1972 (Table VI). Even more noticeable was that 
the farm value of a+l milk sold increased in all regions, including 
Region l.where retail value declined several years. Increased price 
i offset decreased supply in the Northeast region. In the Southeast 
with large increases. in price, supply 1,1 and demand, the. farm value of 
all milk sold increased almost 24 percent over the study time period. 
The Southwest and West regions showed gains in farm value of all milk 
sold of 19.6 and,19.5 percent respectively. 
In ,c0mpa:rdng the change in farm revenue from 1972 ta 1976 with the 
change in retail sales val4e or cansumer expenditure, tatal farm reve-
nue in the U o S. increased $1. 91 far e9-ch $1. 00 increa.se . in consumers' 
expendi tt.1,res o. For Region 2 the ratfo was $3 .12 to $1 o 00. At the op-
posite end of the spectrum Region 3 farmers gained enly 77 cents,for 
each dollar retail revenue change from 1972 to 1976. Regien 3 was 
i 
I the e-q.ly regfon to have a ratie less than 1. 0. 
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Transportation Costs. Only those regions exporting fluid milk 
experienced a cost for transportation of a portion of their sales (Table 
VII). This cost.was less than one-half of 1 percent of the total costs 
of transporting, processing, and retailing. Region 2 yearly transpor-
tation cost declined with decreased and shorter distance shipments 
from the region through 1974. Thereafter, Region 2 had more milk ex-
ported and at greater distances_. Based on average per hundredweight 
hauli~g cost, the average haul was about 540 miles in 1976 compared 
with 285 miles in 1974. 
Transportation cost for the U.S. declined from $6,775.9 thousand 
I 
in 1972 to $3,188.6 thousand with the 50 percent decrease in quantity 
! 
! 
shipp¢d. Average distance hauled for all milk exported was about 550 
miles each year. 
Processing Costs. Processing cost at $1.45 per cwt. remained 
essentially constant for the U.S. throughout.the study period (Table 
VIII). The increased aggregate quantity of milk processed was insuffi-
cient to .obtain large additional economies of size. The processing 
cost structure indicated that the southern and western regions.tended 
to process a smaller quantity of milk per market order·as compared with 









smaller processing facilities handling the fluid milk. 
the stability of cost, the increase in total process-
ing cost.for the UoSo from $612.7 million in 1972 to $639.8 million 






















u. s 0 
TABLE VII 
TRANSPORTATION COSTS FOR FLUID MILK EXPORTED, 
U.S. AND REGIONAL TOTALS AND PER CWT. 
COSTS·- MODEL A-1, 1972-1976 
1972 1973 1974 1975 
($ thousand) 
o.o o.o o.o o.o 
2,878.3 2,177.2 1,597.6 2,112.4 
2,110.0 3,520.4 3,066.6 o.o 
1,747.8 o.o o.o 1,243.~ 
o.o o.o o.o o.Q 
39.7 o.o o.o o.o 
6,775.9 5,697.6 4,664.2 3,355.7 
($/cwt.) 
o.o o.o o.o o.o 
·i' '· 
0.92 0.86 0.70 0.93 
L58 1.81 1.84 o.o 
1.51 o.o o.o 1.62 
o.o o.o o.o o.o 
LlO o.o o.o o.o 































, u. s O • 
TAaLE,VIII 
PROCESSING COSTS FOR FLUID MILK SOLD, U.S. AND 
REGIONAL TOTALS AND PER CWT. COSTS -
MODEL A-1, 1972-1976 
1972 1973 1974 1975 
($ million) 
83.5 84.8 86.0 86.9 
203.0 204.2 206.2 206.7 
160.2 162.1 163.9 165.6 
67.6 68.7 70.2 71.0 
54.5 54.9 55.4 56.0 
43.9 44.5 45.2 46.0 
612.7 619.2 627.1 632.1 
($/cwt.) 
L45 1.45 1.45 1.45 
1.45 1.45 1.45 1.45 
1.41 1.41 1.41 1.41 
1.48 1.48 1.47 1.47 
··- 1.50 1.50 1.50 1.50 1.48 1.48 1.48. 1.48 




















Retailing Costs. Retailing cost, the largest of the marketing 
I 
costsJ increased from $2,128.2 million in 1972 to $2~237.1 million in 
I 
I 
1976 Jith the increased U.S. consumption each year (Table IX). In 
Region 1 the decline in retail price offset the increased quantity 
demanded and retailing costs declined over the study.period. In other 
i 
I 
• ! regions, an increased regional price added to the.higher retailing 
cost associated with the larger quantity processed. The retailing ~ost 
i 
was more than 38 percent of the retail value of milk in both.Regions ·1 
and 4~ For the remaining regions the cost represented between 35.4 








: U .so 
TABLE IX 
RETAILING COSTS FOR FLUID MILK SOLD, U.S. AND 
REGIONAL TOTALS - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
($ million) 
301.6 299.9. 298.6 301.6 
672.0 676.8 677 .4 688.6 
572.9 578.3 585.4 596.8 
268.2 275.6 281.3 289.6 
178.8 183.3 187.2 191.6 
134.7 138.7 142.l· 145.3 






194. 6 · 
148.7 
2,237.1 
total Costs. The decline in total transportation cost·only temp-
ered the increase in total cost (Table X). The total cost of getting 
I 
I 
/ _i__ __ . 
89 
I the ra,w fluid milk from the farmer to a purchased consumable good 
from the grocery store was $2,747.7 million in 1972. By 1976 the cost 
was $2,880.1 million. The largest percentage change in cost for the 
I 
U.S. occurred in 1975 when total cost increased 1.6 percent over the 
19 7 4 cost, All regions followed much the same trend except for Region · 
I 









. Uo So 
TABLE X 
TOTAL COSTS FOR TRANSPORTATION, PROCESSING, AND 
RETAILING FLUID MILK SOLD; U.S. AND REGIONAL 
TOTALS - MODEL A-1, 1972~1976 
1972 1973 1974 1975 
($ million) 
385.1 38407 384.6 388.5 
877 0 8 883,3 885.3 897.4 
73502 743.9 752.4 762.3 
337.6 344.3 351.5 361.9 
23303 238.2 242.7 247.5 
178.6 183.2 187.3 191.3 










Model A-1, or the general :equilibrium model, was characterized 
by essentially an unrestricted Class I price system but.an increasing 
support or Class II price over time. From 1972 to 1976 milk consumed 
90 
in eat reg;Lon 
supply of milko 
i 
increased, but the increase was less than-the increasing 
The Northeast region was an exception with supply 
decreising. 
~rice at the.retail level was stable in about one-third of the 
i 
marke~s over the study period although the aggregate retail price 
showe4 an upward trend. Supported by the increasing surplus milk 
price, farm price increased proportionately more than retail price 
for all regionso Both,a price increase and an·increased supply con~ 
tributed to the higher revenue generated for the U.S. production 
I 
I 
secto~ each year. 
i 
I 
~egionallyi retail and Class I prices, and associated revenues, 
gener~lly changed proportionally more for a region the _further the 
i 
I 
regio4 was located from the Northcentral region. Regional blend prices 
! 
did nJt follow rigidly thiE! pattern. Region 4. had the sm~llest pro-i--
portional blend price increase but the largest farm revenue increase 
over the study period. Region 4 also led the naUon in the.preportional 
increase in production and consumption from 1972 to 1976, 
CHAPTER·VI 
ALTERNATIVE PRICE STRUCTURES FOR 
THE FLUID MILK INDUSTRY 
The present classified pricing systemfor fluid milk is arbitrary 
in the sense that producers and handlers initiated and have accepte4 
the p±ovisions,of the Federal milk marketing orders. 1 A report of 
the M~lk Pricing Advisory Committee, USDA [54], has suggested that the 
presetlt pricing system needs to be re-evaluated, given the rapid de-
j 
clineiof Grade B or 
! 
I 
in th~s chapter are 
I 
' 
2 manufacturing milk production. Models discussed 
alternative methods of pricing that may be con-: 
sider~do Each model is compared with the general equilibrium model: 
of the previous chapte~o Note that Model A-1 is, likewise, an alter-
native pricing scheme. 
1Market orders generally become effective only if approved by 
t4e majority of producers and handlers. An order can likewise be 
terminated by request of the majority of handlers and producers [49~ 
p, 63]. 
2The Federal order markets face a minimum Class I price for 
~ilk Toased on the .value of Grade B or manufacturing grade milk sold 
in the Minnesota-Wisconsin area (Minnesota-Wisconsin price series). 
About i half of the Federal · orders also use the Minnesota"".'Wisconsin 
price/series in setting the price for Class II.or surplus milk. In, 
1970 Inly 25 percent of all milk production was manufacturing grade 
milko In Minnesota and Wisconsin the proportion of milk produced 
that Tas of manufacturing grade showed significant decline from 
1965 ~o 1970 [54, Part I, p, 18}. · 
91 
92 
Federal Order Minimum Class I 
Prices - Model B-1 
n Model A-1 7 of the 31 market areas had 1972 equilibrium Class 
·priJ,es that were' mor.e I ~ .than two cents per cwt. below the established 
Federll order minimum Class I prices for the markets. For both tQe 
Baltitore and Denver markets the differences were in excess of $1,25 
per cwt. Model B-1.incorporated a minimum-Class I price structure 
similtr to the present day Federal order structure, The 1972 minimum 
Class I prices we~e adapted from reported Federal order data (Table XI). 
For each year thereafter, 1973-1976, the minimum price for each market 
was ilcreased by the absolute value increase in the Class II or sup-
I . . 
port,Irice for each study year. Minimum-differentials be1;ween Class I 
and Cass II prices established in 1972 were carried throughout the 
study per.iod. All other conditions in Model B-1 were equivalent .to 
Model A-1 restrictions. 
federal order minimum prices often were inconsistent with a mini-
I To obtain a least cost movement of milk among mumocist solution. 
regiors; the model sought to lower prices in some markets below the 
I 
minimljlm prices for the markets. In 1972, the minimum Federal order 
pricet· in the Baltimore.and New Orleans markets, combined with fixed 
Class·II prices and with projected quanti:ties supplied, prevented 
the ~del from oOtaining a least cost spatial equilibrium, To obtain 
equilibrium, . the transportation model was activated only during the. 
initill iterative stages of the reactive programming routinea There-





















MINIMUM FEDERAL ORDER CLASS I PRICES, 




















































I 8 Source: Adapted from [47 and 48, .1972]. Federal order 
prices were weighted by Gross Class I sales _in each order to 
~btain the market minimum-Class I price. 
! 
93 
spati l equilibrium but without regard to movement in an·absolµtely 
least cost pattern. 3 
Supply and Demand Quantities I-
Supply Quantities. Producers responded to the minimum Federal 
order Class I price structure by producing larger quantittes of milk 
94 
(Tabl' XII and Table LXIII, Appendix C). The 728 million cwt. of milk 
I 
produded in Model A-1 by 1976 had been produced in·Model.B-1 by 1975. 
Supplf in 1976 was 738,9 million cwt, for the U,S,, an increase of 7,8 
percelt over quantities supplied in 1972. 
egion 4-led in percentage supply increase. Supply increased from 
50,9 t• 61,4 million cwt, over the study period, The 1976 supply for 
the rJgion was also 1.3 million cwt. larger than projected in Model A-1. 
Regiot 3, as in Medel A-1, shewed a decline in production of 2,4 percent 
over the entire study period Regions 1, 2, anq 3 continued to supply I . . • 
over 1s percent of the nation's supply. 
~emand Quantities. By 1976, U.S. consumers in Model B-1 were 
consuming only slightly more milk than Model.A-1 consumers bought in 
I .. 
1973 !Table XII and Table LXIV, Appendix C). Demand in each year of 
Model B-1 was not only less than consumption in Model A-1 but also 
incretsed proportionately less. over the study period. Demand for 
I 1972,jbased on c,n$umption under a Federal order minimum-price 
I 
I 
~Model B-1 required that at least five checks be made.for a. 
leastlcost movement of milk during the iterative allocation proce-
dure.I If a final equilibrium solution had not.been achieved by 
that point in the solution process, the least-cost flow requirement, 
was a~andoned in reaching price equilibrium. 
95 
TABLE XII 
SUPPLY AND DEMAND QUANTITIES OF MILK, U.S. AND 




1972 1973 1974 1975 Region 1976 
I 
(million cwt. ) 
Supply 
1 135.9 141.5 145.7 148.9 151.3 
2 207.8 213.8 219.0 223.5 227.4 
3 194. 2 .. 192.0 190.6 189.8 189.5 
4 50.9 54.3 57.1 59.4 61.4 
5 46.6 48.9 50.8 52.4 53.9 
6 49.8 51.3 52.8 54.1· 55.3 
u .. s 0 685.2 70L8 715.9 728.1 738.9 
Demand 
1 56.7 57.6 58.1 58.9 59o2 
2 138.5 138.9 139.0 139.4 139.0 
3 113.1 113.6 114.4 115.2 116.0 
4 44.5 45.2 46.0 47.0 4706 
5 35.7 36.0 36.2 36.4 36.5 
6 29.4 29.7 30.1 · 30.5 31.0 
U.S. 417 .9 421.;0 423.8 427.3 429.3 
strucjure, was 417.9 million cwt. Consumption increased an average 
of 2.1 milliqn cwt. each year.· 
,egianal·consumptien increased yearly with the exception of 
Regio+ 2 which had a 1976 consumptian that was less than cansumption 
96 
in 19t5, Region 4, the Southeast, as in Model A-1, led the natian in 
percettage increase in consumption aver the study period. Region 4 
consulptian was 47.6 million cwt. in 1976 as compared with 44.5 million 
cwt. In 1972. The 1976 consumption was 2~3 million cwt, less than-
projefted fluid milk usage in Model A-1 for tQe same period, 
lntermarket Movement .,tl ~. Less milk moved among markets in· 
Model B-1 as compared with Model A-1, and smaller quantities were 
shippjd each year (Table XIII). Region 3 had increasing exports and· 
imporr though net imparts were increasing after 1974. Region 1 mar-
kets also had increasing exports. In 1972, Region 4 imported all the 
I milk ~hat moved interregionally. By 1976, the Baltimore market in the 
! 
North~ast, wh~ch was an export market in Model A-1, received the larg-
! 




Appen1ix C). The New York market exported milk each year while the 
Chic~~o market exported in.all years except 1972. Milk flows among 
! 




Class 1 Utilization. The U.S. fluid milk utilization percentage 
decliJed from 61.0 percent in 1972 to 58.1 percent in 1976 for Model 
I 
B-1 (!able XIV). Relative to the supply increase, utilization in-
Regiol 5·declined 8.9 percentage points to 67,8 percent in 1976. Rem 
gion 3, as in Madel·A-1, had an increased utilization of milk supplied 



















EXPORT.AND IMPORT QUANTITIES OF FLUID MILK, U.S. 
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Figure 10. Intermarket Movement Pattem of Fluid Mille -
Model B-1, 1972 
ID 
00 
Figure 11. Intermarket Movement Pattern of Fluid Milk -





utili~ation than in Model·A-1, · In a,idition for all but Region 3, ·the 
I 




than ~he decline in Model A-1. 
TABLE XIV 
CLASS I UTILIZATION PERCENTAGES OF MILK SUPPLIED, 
AND REGIONAL AVERAGES - MODEL B-1, 1972-1976 
I 
;egion 1972 1973 1974 1975 
! 
(percent) 
1 4L7 40.8 39.9 39.7 
2 68.4 66.2 64.4 63.1 
3 58.2 59.2 60.0 60.7 
4 80.4 78~1 76.9 76.1 
I 5 76.7 73.7 71.3 69.4 
6 59.0 57.9 57.0 56.4 
: u. s .. 61.0 60.0 59.2 58.7 
Retail; Class 1, ~ Blend Prices 









Retail Prices. The U.S. retail,price for Medel B-l was.$14.23 
I 
per cwt. in 1972 and increased 7.4 percent to $15.29 per cwt. by 1976 
(Tabl~ XV). Consistent yearly price increases were also experienced 
I 
in·e~~h reg~on except Region 1, the Northcentral region,of the U.S. 
I 
In .Reiians 3 and·6, retail prices increased by more.than 10 percent 
i 
I 
aver the.study period. In·fact, the percentage increases in prices 
i 
i 
for m6st all regions were more than double the changes in Model A-1 




RETAIL, CLASS I, AND FARM BLEND PRICES FOR MILK, U.S.· 
AND REGIONAl,. AVERAGES - MODEL B-1, 1972-1976 
Region 1972 1973 1974 1975 1976 
($/cwt.) 
Retail Prices 
1 14.55 14.32 14.40 14.23 14.59 
2 13.56 13.73 13.98 14.19 14.56 
3 14.46 14.97 15.30 15.65 ,16.02 
4 15.95 16.12 16.30 16.36 16.63 
5 14.28 14.51 14.84 15.18 15. 54 · 
6 13.31 13.86 14.18 14.51 14.86 
U.S. 14.23 14.48 14.73 14.93 15.29 
Class I Prices 
1 7.55 7.41 7.47 7.37 7.59 
2 7.14 7.26 7.42 7.55 7.78 
3 7.81 8.14 8.35 8.57 8.80 
4 8.33 8.44 · 8.56 · 8.60 · 8. 77 
5 7.66 7.81 8.02 8.24 8.47 
6 7.10 7.46 7.67 7.90 8.13 
:u .s 0 7.55 7.70 7.87 8.00 8.22 
Farm Blend Prices. 
I 1 6.02 6.15 6.29 6.37 6.59 
2 6.43 6.58 6.73 6.87 7.08 
3 6.61 6. 97 · 7.21 7.44 7.69 
4 7.69 7.78 7.87 7.93 8.09 
5 7.02 7 .14 · 7 .30 · 7 .47 · 7.66 
6 6.21 6.55 6.74 6.95 7.17 















the Model A-1 price. 
i 
All regions.had higher prices in Model B-1 
{n Model A-1, but Region 6 had the smallest d;i.fference. By 1976, 
I 





Class!. Prices. Several of the markets in Model A-1 for 1972 
had C~ass I prices that were less than the Federal order minimum prices. 
Impos{ng the 1972 Federal order Class I prices as minimum prices in 
Mode].. tB-1, hewever, raised the 1972 equilibrium prices in all but· four·. 
' t 
of th~ markets. Regionally, 1972 Class I prices were from 29 to 46 
cents:per cwt. higher (Table XV). The U.S. average Class I price in-
creasJd from $7.19 per cwt. in Model A-1 to $7.55 in Model.B-1. 
In 1976, only 7 of the 31 markets in Model B-1 had Class I prices 
I 
I 
greater than the minimum prices allowed. The $8.22 per cwt. price for 
the U~S. was 8.9 percent greater than in 1972 and represented 53.8 per-
cent of the retail value of the fluid milk. Though.the range·from 
low t~ high price remained about the same, the regions with .low and 
high prices changed oyer the period. Region 6 had the low price in 
1972 ~hile Region 1 had the low in 1976. While region 4 generally had 
the highest regional Class I price, the highest.Class I price in 1976 
was.$~.80 per cwt. in Region 3. 
Blend Prices. Ble~d prices increased over the study period in 
all regions and were, on the.average, 37 cents per cwt. higher than in 
I 
I 
Model1A-l (Table XV). 
highe~t regional price. 
i 
i 
The Region 4 blend price was.consistently the 
The Northcentral area had the lowest regional 
priceipaid to producers forall.the milk sold. In 1972, the Region 1 
t ' 





tith the higher prices, U.S. consumers paid. $163. 4 million more 
t~eir fluid purchases in 1972 and $478.0 million more in 1976 
i 
as co~pared with purchase value in Model A-1 (Table XVI). In Region 3 
I 
I consumers paid $188.9 million more in 1976 than in Model A-1 but con-
! 
I 
sumed:3.1 million cwt. less milk. Retail values in 1976 had increased· 
I 
! 
' less ·than· 5 percent in Regions· .. 4 and 5 -but had increased more than 9 
percent in Regions 1, 3, and 6 in comparison with comparable values in 
the base model. 
~rejected farm value in 1972 was $139.1 million greater under 
the Federal order struc~ure.than in Model A~l (Table XVI). By 1976 
! 
the iacrease over Model A-1 was $465.5 million and represented more 
I 
I 
than a. 9.0 percent.increase in fa+m income from all milk sales. In. 
1972 the average increase was.only 3.2 percent for each region. 
The proportion of the retail sales revenue change received by 
the farmer was.not the same for all regions. In 1972, Region 4 farmers 
recei~ed almost 35 percent more.revenue than the increase in consumer 
spending caus~d by the minimum price structure. Region 5 also showed 
a farm-retail revenue change ratio greater than 1.0. In all other 
regions revenues at th~ farm level increased less tban·lOO percent of 
the i~dicated 1972 retail revenue changes over Model A-1. Region 3 • 
received only ·about.70 percent of the change. 
. I 
By 1976; the ratio of change in farm revenue related to the 
i 
I 
changt in cons~mer expenditures had increased for all regions. Regions 
I 
2, 4 !nd 5 had ratios greater than LO while Region 3 farm revenue for 
all milk sales.increased 81 cents for each dollar change in revenue 




RETAIL AND FARM REVENUES DERIVED FROM MILK SALES, U.S. 
AND REGIONAL TOTALS - MODEL B-1, 1972-1976 
*egion 1972 1973 1974 1975 1976 
($ million) 
Retail Value of Fluid Milk Sales 
l 82406 824.0 836,7 837.9 863.5 
2 1,877.8 1,907.2 1,944.2 1,977.0 2,023.8 
3 1,634.6 1,700.5 1,750.5 1,802.9 1,858.1 
4 709.8 729.2 749.3 788.0 791.l 
5 510.0 522.5 537.0 552.l 567.7 
I 
6 39L2 411. 7 427.l 443.4 460.5 
U.S. 5,948.1 6,095.0 6,244,8 6,381.3 6,564.7 
Farm Value of All Milk Sales 
1 818.8 870.9 915.4 948.6 997.5 
2· 1~337.2 1,407.8 1,473.7 1,534.6 1,609.1 
3 1,282.9 1,338.3 1,373.5 1,413.0 1,457.1 
4. 391.2 422,3 449.4 471.2 496.8 
5 327.0 349.1 370.2 391,3 412~9 
6 309.5 336.1 356.1 376.2 396.8 
U.S. 45466.6 4,724.6 4,938.3 5,734.9 5,370.2 
105 
Summary 
The Federal order marketing system imposes minimum Class :i: prices 
1. 
on each of the orders. Model B-1 attempted to simulate these minimum 
I 
prices over a period of years. As compared witq Model A-1, the re-
stricted prices resulted in reduced consumption, increased supply, 
and higher prices. In addition, the value of the change relative to 
Model A-1 grew larger over the time span. The equilibrium prices and 
quantities represented a spatial equilibrium but were inconsistent 
with a least cost solution, Transportation cost, with smaller quanti-
ties rii.oved, was less than in Model A-L The movement pattern, however, 
I 
diffe~ed significantly from Model A-1. 
I 
~egion 4 showed the largest supply response. On the demand side 
I the more surplus regions were most affected by the restrictive price 
I 
structlure as the study period progressed. Surplus regions showed 
large !increases in retail prices·compared with the deficit Southern 
markets, The! average U.S. blend price in 1976 of $7.27 per cwt. was 
54 cents per cwt. higher than projected in Model A-1 and 75 cents per 
cwt, more than projected in the model for 1972. 
Both retail and farm revenues increased in Model B-1 relative to 
Model 
1
A-L U.S, consumer value increased more than the. farm revenue 
change in comparing the two models. The ratio of farm revenue change 
to retail revenue change; however, was not less than 1.0 for all 
I 
regions, In Regions 4 and 5 farm revenue changes corisistently exceed 
retai~ expenditure changes. The Northeast maintained the lowest 
ratio. 
I 106 
Uniform Minimum Class I 
Prices - Model B-2 
Model B-2 paralleled the structural conditions of Model A-1 but 
incorporated both a uniform minimum Class I price and a uniform mini-
mum Class II price for each year of the period 1972-1976, A 23 per-
cent reserve requirement in each market was maintained and the 1972 
data base was the same for both models. 
For 1972 an arbitrary uniform minimum Class! price of $7.00 per 
4 cwt, was selected.· The minimum Class I price for each suceeding year 
was irlcreased by the same absolute amount of Class II price increase. 
The m=4nimum price entered each year applied uniformly to all of the 
31 st~dy areas. 
As in Model B-1, restrictions of a minimum Class I price and a 
minimum cbst flow of product among markets were found to be conflicting 
requirements in the model for 1974 and the years thereafter. To reach 
a spatial equilibrium for 1974, 1975, and 1976, quantities were ini-
tially subjected to a minimum cost7flow requirement but were allowed 
te gain final equilibrium solely on the basis of being in price equi,li-
brium, 
Supply and Demand. Quantities 
Supply Quantities. The Model B-2 supply of milk eligible for 
I 
i 
fluid 'c0nsumpt:ion in the UoS, increased to 737 .9 million cwt. in 1976, 
an indrease of 52.7 million cwt:. or 7.7 percent over the 1972 supply 
I 
4A, $7.00 per cwto price is approximately equal to a simple average 
of thei Federal 0rder minimum.class prices for 1972. 
; J.07 
(Tabll XVII). This was greater than th~ 728.3 million cwt. projected 
supplt for 1976 in Model A-1. With the exception of 1972, all regions· 
I 
i 
in Mo~el B-2 indicated larger production than without the minimum 
I 
Class\ I price structure. Four of the regiens ,.in Model B-2 indicated 
I 
supplt increases in excess of 10 percent over the study period as com-
1 
; 
pared:with only 2 regiens in Model A-1 with _increases as high as 10 
percent. - Regien 3, the Northeast region, had declining production as 
all four of the markets comprising the. region decreased their supply of 
milk over the study period (Table LXX, Appendix D). Region 4, the 
Southeast, again indicated the largest percentage supply gain, 20.0 
percerit from 1972 to 1976. 
I 
I 
Demand Quantities. Effectively higher prices breught a greater 




a smaller increase in the demand for fluid milk over the study peried 
! 
(Table -XVII) • A total ef 418. 9 million cwt. of fluid milk was con-
sumed :in 1972 in Model B-2. By 1976 the consumption had increas~d to 
430.3 million cwt., an increase of 11.4 millian cwt. compared with the 
! 
incre~se · of 19. 5 million cwt. in Model A-1. Relative consumption in --
Model-B-2 was also less each year. 
Like the U.S. consumptien estimates, al~ regions used less fluid 
I, 
milk '!..\nder the uniform minimum Class I price and, except for the Seu th-
west r'egii,m, showed smaller p~rcentage increases in demand from 1972 
to 197:f. The largest reductions in consumpti€!n relative te Model A-1 
were i~ Regions 1 and 2. · Region 2·consumers actually decreased con..: 
sumpti~n over the study period from 139.0 million cwt. in 1972 to 
I 
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! 
TABLE XVII 
SUPPLY.AND .DEMAND QUANTITIES OF MILK, U.S. AND 
REGIONAL TOTALS - MODEL B-2, 1972-1976 
1972 1973 1974 1975 
(million cwt • ) 
Supply 
135.9 141.5 146.0 149.2 
207.8 213.7 219.0 223.7 
194.2 191.9 190.3 189.1 
5p.9 54.2 56.9 59.1 
46.6 48.9 50.6 51.9 
49.8 51.3 52.8 54.0 
685.2 701.5 715.6 727.l 
.Demand 
56.6 57.1 57.9 58.2· 
139.0 138.3 138.2· 138.0 
113.3 114.4 115.7 116.9 
44.8 45~6 46.5 47.0 
35.7 36.2 36.7 37.1 
29.4 29.7 30.2 30.6 


















Intermarket ~ Movemento With the proportionately larger in~ 
creasj in supply relative to.the increase in consumption in each mar-
' ket, the amount of milk moved between markets was 4.7 million cwt. in 
1972 but declined by 1976 to less than one-fourth ,of the 1972 movement 
i 
(Tabl~ XVIII). Only the Southeast Memphis, Atlanta, Jacksonville and 
I 
i 
Miami markets imported milk at any time. All other markets were self-
sufficient.· The Baltimore market shipped no milk outside of its market. 
I 
Figure 12 is representative pf the fluid milk flow patterns for markets 
indicating shipments in 1972. In 1973, the pattern was.the same as in 
I 
1972 tith the exception of no shipments from the Columbusa Ohio, mar-
keto 
In 1974, and thereafter, the deactivation of the least-cost trans-
portation requirement in the model allowed the Chicage and Jackson 
markets to ship milk in order to ebtain price equilibrium (Figure 13). 
I 
By 1976, h0wever, the Atlanta markets no longer needed an outside 
supply of milk and Chicago shipped only a small quantit;:y of milk to 
Memphiso The Central region supplied the major portien of the South-
east needso 
Class 1. Utilization. Fluid milk utilization of milk supplied was 
lower in Model B-2 as cempared with .Model A-1 (Table·XIX). Within 
the study period a sharp 11.4 percent .decline in utilization occurred 
in Region 2. In contrast, the Class I utilization percentage in the 
N01rth~ast increased from 58.3 percent in 1972 to 62.6 percent in 1976. 
Retail 9 Class l~ Blend Prices 
! 
Class I Prices. Only two regions in 1972 for Model A-1 had aver-
age I prices less than $7.00 per cwt. Re$tricting Class I 
110 
TABLE XVIII 
EXPORT AND IMPORT QUANTITIES OF FLUID MILK, U.S. 
AND REGIONAL TOTA,LS - MODEL B-2,.1972~1976 
Region 1972 1973 1974 197.S 1976· 
(theusand cwt.) 
Exports 
1 OoO o.o 1,055.7 583.8 93.9 
2· 3,498.5 2,020.2 114.2 856.0 927 .5 
3 o.o o.o o.o o.o o.o 
4 1,243.5 1,338.8 651. 2 160.4 17.5 
5 o.o o.o o.o o.o o.o 
i 6 o.o o.o o.o o.o o.o 




1 o.o o.o o.o o.o o.o 
2 o.o o.o o.o o.o o.o 
3· o.o o.o o.o OoO o.o 
4 4~742.0 3,359.0 2,496.9 li,600.2 1,038.9 
5 o.o o.o o.o o.o o.o 
6 o.o o.o o.o o.o o.o 
'U. S" · 4~742 .. 0 3,359.0 2~496.9 1,600.2 1,038.9 
Figure 12. Intermarket Movement Pattern of Fluid Milk -




Figure 13. Intermarket Movement Pattern of Fluid Milk -






























































pricej in all markets in Model B~2 raised not only the 1972 U.S 0 
average Class I price, but alsa increased the,average Class I price· 
! 
in ali regions (Table XX). For Medel :&,-2, U .s. Class I price aver-
aged $7~49 per cwt. in 1972, .and ranged from $7.07 per cwt. in Region 
2 1 to $8.21 per cwt~ in th~ Sautheast. 
With an increase each year in the minimum Class I price restric-
' I 
tion,the equilibrium U.S. Class I price likewise increased. By 1976, 
I 
the U~S. average Class I price in Model B-2 was-$8.10 per cwt., an 
increase ;C>f 61 cents. per cwt. as campared with an increase af $1.02 · 
I 
per c~t. ,in the minimum prices entered the madel. By 1976, only·ene· 
region,. the.deficit Southeast, had an average price above the minimum 
I 
Class :r-price allowed and the. geographic dispersion of prices h~d been. 
! 
essen~ially eliminated. In 1972, 20 of the 31 individual.market areas,. 
indicJted Class I prices in excess of the $7.00 per cwt. minimum Class 
I 
I priC:e entered. With the minimum price at $8.02 per cwt. in 1976, the 
numbe~ was reduced ta 7. 
The surplus northern markets experienced large changes in Class I 
prices over the study period. . In Region 1, whe.re Class I prices had 
declined in Madel A-1, the projected 1976 Class I price in Model B-2 
was $8. 02 per cwt. This was. $lo 44 per cwt~ high~r than in MGdel A-1 
and $0.43 per cwt. higher than in Model B-1. Th~ differences for the 
same.period in.Region 2 were $1.14 and $0.25 per cwt. respectively. 
The C~ass I price changes were $0.35 and -$0.45 per cwt. for the same, 
I 
I 
medel icemparisons in Region 5. · 
I ~etail Prices. Given higher Class .I prices; retail prices,were. 
als:e high~r (Table XX). U.S. retail price averaged $14.14 per cwt •. 
in 197i2 and $15.10 per cwt. in 1976. Regional retail prices ranged 
I 
TAaLE XX 
RETAIL, CLASS I AND FARM BLEND PRICES FOR MILK, U.S •. AND 
REGIONAL AVERAGES - MODEL B-2, 1972-1976 




1 14.58 14.69 14.54 14.89 · 15.26·· 
I 2 13.44 13~93 14.26 14.60 14.96 I 
i 3 14. 30 · 14.45 14.45 14 .55 · 14.79 
i 4 15.75 15.87 15.99 16.32 16.50 
I 5 14.28 14.32 14.39 14.61 14.84 
b\. 13.29 13.76 14.03 14.36 14. 71 14 .14 · 14.41 14.53 14.80 15.10 
I 
! 
Class I Prices 
·l 7.58 7. 66 · 7.57 7.79 8.02 
12 7.07 7.38 7.59 7.81 8.03 · 
•3 7 0 71 7 .80 · 7 .so· 7~87 8,02-
]4 8.21 8.29 8.37 8058 8.70 
•s 7.66 7.69 7.73 7.87 8.02 
:6 7.09 7.39 7 .5)7 · 7.79 8.02 · 
U.;S. 7.49 7.66 7.74 7.91 8.10 
Farm Blend Prices 
:1 6.03 6.25 6.33 · 6.53 · 6.74 
:2 6.39 6.66 6.83 7.01 7.21 
3 6.55 6.79 6.90 7.05 7.25 
•4 7.61 7.70 7 0 76 . 7o93 8.05 
. 5 7 .02 · 7 .07 · 7.12 7.26 7.41 
i6 6.20 6.51 6.68 6.89 7.11 r .s. 6.49 6. 71 6.83 7.01 7.20 
I 
116 
from 35 to 79 cents per cwto higher in 1972 than Model A-1 retail 
prices. For Region 1, the 1972,difference of 79 cents per cwt. ·in-
I 
i 
creased to a $2031 per cwt. difference by 19760 Regions 2 and 6 also 
showed differences in the two models' prices of more.than a dollar 
by 1976. The smallest average change over th~ study period occurred 
in Region So The uniformity of prices .was not as evident at the 
retail level as at the Class I level although the dispersion among 
regional retail prices decreased over time., Th~ reason was different 
rates of markup at the retail sector. 
Blend Price. The UoS. average farm blend price in Model B-2 
was $7020 per cwt. in 1976 (Table XX), a 10.9 percent increase over 
1972 ~ land a 47 cents per cwt. increase ever the 1976 projected blend 
price jin Model A-L The regional blend prices increased each .year 
but, because of the restricted minimum Class I prices, increased pro-
portienately more i~ the surplus production regions. The higher blend 
prices for Model B-2 as compared with Model A-1, resulted in the 
increased production response discussed earlier. 
Total Values ~. Costs 
The inelasticity af retail demand with higher retail prices re-
sulted in increased retail values of fluid milk sales, All regions· 
participated in the increase but the largest increase was $190,6 mil-
lion £or Regfon 2.te reach $2,059,2 million in 19760 Higher consumer 
price~ combined with increased quantity produced resulted in increasing 
farm values ever the study period also (Table XXI), In 1972, the farm 
values of all milk. sold was $4,444.0 million. By 1976, the figure 




RETAIL AND FARM REVENUES DERIVED. FROM MILK SALES, u.s~ 
AND REGIONAL TOTALS - MODEL B-2, .1972~1976 
R,egion 1972 1973 1974 1975 1976 
($ million) 
Retail Value of Fluid Milk Sales 
11 
I 
825.6 839.3 841.6 866.3 892.0 
2 1,868.6 · 1,926.5 1,970.6 2,014.2 2,059.2 · 
3 l;,62005 1,653.0 1,67205 1,701.3 1,744.1· 
4 706.2 724.4 743.8 767.1 788.5 
5 510.0 519.1 528.9 541.6 554.9 
j6 390.7 409.2 423.4 439.5 456~5 
u. s 0 5,921.7 6,071.5 6,180.6 6,33001 6,495.3 
I 
I 
! Farm Value of All Milk Sales 
1 820.2 883.9 923.6 974.3 1,026.3 
.2 1,328.0 1,442.8 1,495.8 1,569.0 1,644.4 
3 1,272.6 19302.6 1,313.2 1,332.7 1,364.6· 
4 387.0 417.2 441.4 468.7 492~4 
5 327.0 345.4 360.3 376.8 393.7 
:6 309.1, 334.0 352.7 372.4 392.7 
tJ. s. 4~444.0' 4,706.0 4,886.5 5,093.9 5,314.0 
117 
. 118 
declined, the farm value for each region increased more than 20 per-
] 
cent ove~ the study period. Despite the decreased production in the 
Northeast; the increase in farm revenue was greater than 7 percent.· 
~estricting Class I prices did not benefit all regions equally, 
based on the ratios of changes in farm revenue to changes.in consumer 
value. For e~ample, in 1972, Region 1 consumers spent $33.2 million 
more.for fluid milk in Model B-2 than in Model A-1. Producers, .given 
increased sales of surplus milk and reduced sales of fluid milk at 
higher prices, saw an increase in revenue of only $26,l million. 
The·ra,tios in Regions 2 and 3 were also less than 1.0 with Region 3 
producers gaining only 69 cents per dollar of retail expenditure in-
creas~. In Region 4, however, the additional dollar spent by consumers 
for fl!uid milk generated an. additional $1.42 for producers from the 
sale 01f. all milk. In Regien 5 J the ratio of change in. farm revenue to 
change in consumer expenditure was not as high,. but still exceeded LO. 
By 1976, the ratio.of changes in Model B-2 as compared with Model 
A-1 was greater for each region than in 1972. In Regien 2, producer 
value pf all milk was $167,9 million more than in Model A-1, Since. 
censumers in the region paid $166 ,1 million more for the fluid milk ' 
they purchased, the ratio was slightly above.LO, The raties were 
also above 1,0 for Regions 4 and 5 but less than 1.0 for Regions 1, 
3 and 6" 
The larger retail values were accompanied by h;gher service 
I 
costs JTables L:XXXVI-LX]Q{VIII, Appendix E). Relative to Model A-1, 
total processing and transportation costs declined as a result of 
decreased quar)(ti.ties alone. Hewever, these cost declines were· offset 
by theihigher retailing service cost. In final equilibrium, producers. 
119 
recei~ed more than 53 percent of the retail value of fluid mil~ 
1 I. sa es. · 
I 
Y:early increased uniform minimum Class I prices brought rela-
tively1 large price increases for both producers and consumers from 
I 
1972 to 1976. Over time, however, the regienal differences in prices 
decreased. The deficit Southeast region maintained the highest product 
prices' througheut the study period. Given the price structure, supply 
increased, and the .difference betwee~ supply and demand increases each 
year grew larger, 
Compared with Model A-1, U.S. prices at all levels of Model B-2 
were n~t only greater, but also showed greater change during the 1972-
1976 study peri0d. Producers received, increased revenues from in~ 
creased output and higher prices while consumers demanded less of the 
product for fluid consumption at the higher prices and paid mere for 
that whi.ch they did consumeo On a. regienal basis, tho.se regions of 
the c04ntry thait had the.lower prices in the base model, showed, under 
Model B-2, both larger changes in prices and revenues from Model A-1 
levels as well as larger changes from 1972 to 19760 Value increases 
: 
experienced by.farmers in Regions 4 and 5 were greater than increased 
censumer expendi.tures o Ratios of change in farm value from all milk 
sales to change in consumer values, compared with comparable values 
in Mode~ A-1~ increased with time.· 
I 
Minimum Class I Prices Based on 
Feed Cost - Model B-3 
A cost of feed for each market was estimated on the basis of a. 
fixed ration composed of 2.70 tons of 16 percent protein dairy feed 
plus 3.15 tons of alfalf~ hay. A cow fed this ration over a period 
120 
of one year would be expected to produce 120 cwto of milko Prices for 
the C.Qmponents of the ration were average prices for the years 1968 
through 1972, Cests, on a state basis, ranged fr0m $2.03 per cwto·of 
milk in North Dakota to $2092 per cwto of milk in Virginia (Table LV, 
Appendix A) a 
The feed cost of milk delivered to each of the Federal order milk 
marke~s was calculated by weighting the differences in feed cost.from 
Minnesota for each state from which producers delivered milk to an 
arder by the 1969 propertion of milk received in an order from a.state, 
Order c01sts were weighted by 1969 deliveries to obtain. feed cost dif- · 
ferences associated with the markets of this study (Figure 14). Market 
cests generally increased with distance from the Minnesota-North Dakota 
To account fer the fe~d cost differences~ a minimum Class I price 
structure·was: imposed on the dairy industry for the year 1972. The 
minimum Class I price for each market equalled the 6037 per cwt. Class 
I·price of Model A-1 for the Fargo market plus the estimated feed cost· 
differ:ence for the speci~ic market as compared with the Fargo marketo 
Seven of the 31 markets had minimum prices based en feed cost differ-
emces: higher than th~ equilibrium prices derived in Model A-1 and ten 
had prices higher than the Federal order minimum prices.used in Model 
B-2o 
8Model A-1 Class I price was $6.37 per cwt. iri the Fargo market. 




~· and Demand Quantities 
I 




descr~bed above for 1972 resulted in a reduction in U.S. consumption 
! 
i 
of 4.0 million cwt. of fluid ~ilk to 419.4 million cwt. as ·compared· 
' i
with ~del A-1 (Table XXII). Consumption declines occurred in each.· 
I 
region. Region 2, the Central region, had tQe largest absolute de-
122 
cline :of 1.2 millien, however, Region 4 showed the largest percentage 
decline •. Little ch~nge took.place in the West region. 
TABLE XXII 
DEMAND QUANTITIES OF FLUID MILK, U.S. AND 









Class · .!., !!!! Blend. Prices. 
Model B-3 








Retail Prices. The•UoS. retail price for fluid milk averaged 
$14,01 per cwt, under llsdel·Bc3 c-ared with $13,66 per cwt, under 
I 
123 
Model A-1 (Table XXJII). Given the decreased consumption, the. retail 
·price I as also higher for each region. Regional retail prices per 
1 
hundredweight ranged from $13.12 in Region 6 to $15.78 in the Southeast. 
Unlik~ the change in consumption, Region 5 had both the largest .abso-
I 
lute and relative increase in retail price. 
dlass .l Prices. The changes in retail prices were reflected in 
I 
the Class I prices (Table XXIII). All but five of the indi~idual mar-
kets had Class I prices higher than the limit imposed (Table LXXIV, 
Appendix D). With the exception of the Chicago market, Class I prices 
in Regien 1 markets under Model B-3 were projected to be the same as 
i 
the limit prices for the markets. Class I prices in the Omaha and 
Denvei marke~s were also at limit level in the model. Model B-3 equil-
ibriu1 Class I prices did, however, show greater deviation from the. 
minimJm prices as distance increased from .the central part of the 
United States. 
A Federal 0rder minimum Class I price structure raised the 
equilibrium Class I prices in all but one region more than did the 
impesition of minimum Class I prices based on feed cost differences. 
The Seuthwest: region with a Class I price of $7.66 per cwt. had the 
same Class I price and. quantity consumed as in both Models B-2 and B-1. 
Class ll prices in.Model B-3 were as much as 14 cents per cwt, lower 
than Class I prices in Medel B~l. The Model B-3 U.So av~rage Class I 
price :of $7.43 per cwt. compared with U.S. ac1::eage Class I prices 0f 
$7.55 ipeir c~t. in Model B-1 and $7 .19 per cwt. in Medel A-1. 
I 
~lend Prices. Farmers benefited fram increased retail prices 
as the blend price rese ta $6.45 per cwt. in Model B~3 (Table XV). 




RETAIL~ CLASS I, AND FARM BLEND PRICES FOR MILK, U.S. 
AND REGIONAL AVERAGES - MODEL B-3, 1972 


















Farm Blend Prices 
l 5.97 
2 6.37 





represented increases of mere .than 3.5 percent over Medel A-1. Al-
thoug1 other regional prices increased, th• change was not as great 
as fo~ the Southeast and Southwest markets. 
i 
Retai1 .fill!! !!!!! Revenues 
Increased blend prices for all milk, given. the minimum Cl~ss .r· 
125 
pri~e structure based en feed costs, resulted in U .s. ·farmers receiving 
$94.6,million mere for all the milk they sald in 1972 as campared with 
ModellA-1 (Table XXIV). Consumers, on the other hand, spent $108.1 
milli~n more for the .lesser quantity of milk they consumed. In Regions 
' 
4 andj5, farmers gained in revenue more than censumers had te pay with 
the higher prices in the .market. In Region 4, farm revenue of $387.9 
millian was $14.5 millfon more than the revenue derived withe.ut the 
. I 
i . 
Class!! price restrictiens and $4.3 million more than the cha,nge in 
censumer value. At the other extreme, Northeast consumers paid $28.4 
million more.far f~uid milk consi.;.med in Madel B-3 but farm revenue. 
increased only $19.8 million or about,70 cents for each dollar increase 
in expenditure at the retail .level. 
~ummary 
Conditions prevalent i~ the general equilibrium model were incon~ 
sistent with .estimated costs of productian among markets based on a 
fixed, ration feed cost.,, Imposing a minimum Class I price structure1 
which j .. incerporated differences 
i 
consuiption with higher prices 
I 
' 
in ration costs .resulted in decreased 
' I 
faced by both consumer and producer., 
For the U.S. as a whole, th~ increased outlay for the product by the 
consumer was greater than additional revenue gained at the production 
level 
TABLE XXIV 
















AND REGIONAL TOTALS - MODEL B-3» 1972 
Model B-3 
($ million) 
Retail Value of Fluid Milk Sales 



















IFrom a regional standpoint, the major proportional changes .oc~ 
c:urrjd in the two southern regions. Ove1; 40 percent of t~e U.S. cqn-
i 
sumpt)ion decline took place in the Southeast and Seuthwest regions., 
I 
Prope1rtional price changes were also relatively. l}.:i,g.her _in most cases 
I 
than for the .other regions. Only in these twa regions did the ~ddi-
; 
tion~l farm revenue associated with hi,.ghe~ blend prices surpass the 
! 








alternative pricing policies were discussed in this chapter. 
I 
Each !model imposed a minimum restric.tien an the Class I price for ~ach. 
markJto In Model B-1, minimum Class I prices resembled the present. 
I· 
Fede~al order price structure. Model.B-2 assumed a uniform minimum 
' 
Clas~ I price. Differences in feed costs were the basis fer the 
minimum prices impesed in Model B-3. Model B-3 simulate4 only 1972 
data wh:i,le the other models used a 1972-1976 study period. 
'.Minimum prices imposed generally were highe.r than · equilibrium · 
prices generated in the general equi],ibrium model. As a result, 
equi~i,.brium prices undeI;' the .medels also were higher. Over the: stidy 
peri~d supply increased proportionately more than consumption incrtased. 
The demand changes were, hewever, much less than the ,yearly ch~nges in 
dema~d quantities given the unrestricted Class I prices. 
·1Model B-1 indicated equi,.librium regional pri-ces that were sigri.i-. 
I 
ficantly larger than equilibrium prices developed in Model A-1. In 
fact th~ differences in prices ,between the two models grew even larger 
Prices.in Mldel over the time period.· Compared with Model B-2 9 .retail 
128 
I 
B-1 fqr Regions 1 and 2 were lower while for the remaining regions 
i 
equil:iibrium prices were higher for most of the study years. U.S. 
average retail and blend prices .were higher in Model B-1 than in 
Model B-2 which accaunted for slightly mere consumption but less prq-
! 
i 
ductien with uniform minimum Class I prices as compared to consump-
1 
I 
tion with the simulated Federal order structure. 
Compared with Model A-1, the uniform minimum Class I price str~c-
i 
ture of Model B-2 raised the prices by 1976 to both consumer and pr9-
i 
ducer proport:i.enately more. in the West, Northc,entral, and Central study 
. . . I 
i 
regions. With the except:i.on of; Region 4, 1976 regional Class I priqes 
i 
were ~11 essentially equal to the minimum Class I price imposed. I~ 
! 
1972, Medel B-2 indicated the largest retail price changes in Regil:>ris, 
1 arid .5 relative to Model A-1. ·, 
~del B-3 for the single .study year had a larger consumption 
than ~i4her of the other models cons:i.dered in the chapter, but stil~ 
4.0 million cwta less than Model A-1. With the exception of; Region:4, 
I 
prices at eacq level of Medel B"'."3 were lewer than or equal ta prices 
I 
of Model B-2. All Medel B-3 prices were lower than er equal to priqes 
i 
under.Medel B-1 for 1972. 
I Blend and retail prices for Region 5 wer~ 
the ,same, fer all thr.ee models. 
' 
In all three models, consumers paid more.for the fluid milk th~y 
consumed. Farmers, in turn, received more for the milk they sold. 
Glinera,lly, farm revenue.increased by mere than a dellar for each dollar 
chang~ in consumer expenditure in Regions 4 and 5. 
' 
i 
Regions.!, 3 an4 6 
had a ratie of farm ta retail value change ef less than·l.O in campar-
1 
ing the changes with Madel A-1. Region 3 had the lowest rat~e. Th~ 








ALTERNATIVE INDUSTRY STRUCTURES FOR 
THE FLUID MILK INDUSTRY 
The·growth of the ,cooperative eleme-q.t in marketing, new. methods. 
i 
of retailing, increased efficiency in handling fac:i,liti.es, techneloii-
1 
; 
cal a~vances at the production level, and change~ in consumer prefe~-. 
I 
ence are but a few of the changes that have been occurring in the 
! 
fluid ~ilk industry. In this chapter three basic changes in struct~re 
are.c9nsidered. 
', 
First, in' Model c-.1 a smaller reserve requirement :fs 
! 
penni~ted t0 be,effectiveo 
i 
Second, in Model.C-2 the effect of a un~-
1 
h1rm percentage retailing cast for all markets is evaluated. Third,: 
i 
in Models C-3 and C-:-4 the transportation rate structure is allewed ~o 
change. Th~ results from each model were compared with equilibrium 
under Model A-1. 
A Utilizatie~ Limitat~on Based on Daily 
Reserves - Madel C-1 
The~e are definite patterns of seasonality in the c~nsumption 
of fluid milk and in the produ.ction of milk. Several of the Federal: 
I i 
orders[ ha,ve attempted .ta lessen.this divergence in seasenal production 
and c6~sumption threugh · seasonal pricing patterns er supply and de-.! 
i 
i 
mand price ~djustments.te pr(\'duc.ers in accordance with tne relatien~hip 
129 
130 
of sup~ly and demand. Seasonal base plans1 have also been used to 
help match the flow of milk produced with the flow of milk consumed-at 
the retail · level in fluid form. 
Even with success in solving the seasonal production cons4,mption 
dilemma, there ,.would remain the problem of the large daily variation; 
in fluid milk purchases. The weekend is a peak buying time with pe~k 
sales on Saturday at 116.2 percent of the average daily sales during 
the week;(Table L, Appendix A). Th~re is little possibility of adjust-
ing the production schedule to meet thi~ type of daily variation.· Some 
adjustment.can be achieved by storage of bulk milk or packaged milk :or 
both. A 12.6 percent reserve of m:i,.lk ta meet short term variations, 
would be consistent with meeting peak sales from inventories averaged 
over a twa-day period. Reserves at this level weuld require about half 
I 
as much milk in reserve as is necessary to accomadate the 23.0 percent 
res~rve fer both daily and seasenal variatiens used in-the other moqels. 
Model C-1 examined the. effects on the industry of having to maintairi-
this smaller. avelfage reserve, i.e., of permitting no mare than 88.8. 
percent of the fluid eligible milk produced to actually be used for. 
packaged fluid products. The study period was for the years 1972 
through 1976. 
Supply !ID!! Demand guantities 
Regional supply an4 demand quantities fer Medel C-1 are presented 
in Table XX.Vo Fer th~ UoS. 9 ch~nging th~ utilization limitations oi 
1The milk b~se plan is basi~ally a marketing quota system. Pro-
ducers sell milk specifically for fluid use according tG the amount of 



















SUPPLY AND DEMAND.QUANTITIES OF MILK, U.S. AND 
REGIONAL TOTALS - MODEL C-1, 1972-1976 
1972 1973 1974 1975 
(million cwt~) 
Supply 
135.9 140.6 143.9 146.5 
207.8 213.3 218.0 221.9 
194.2 192.0 190.3 189.1 
50.9 53.7 56.3 58.2 
46.6 48.4 50.1 51.5 
49.8 51.0 52.2 53,4 
685.2 699.1 710.7 720.6 
Demand 
57.6 58.7 59.3 60.1 
140.2 141.0 141.9 142.9 
113.1 114.5 115.8 117.2 
46.5 46.9 48.6 49.6 
36.3 36.5 36.8 37.4 
29.7 30.2 30.5 31.1 





















the ma~kets had little apparent effect on either the rate of cha,nge 
in quaptities over the study period or in the .absolute value of the 
quanti~ies in relation ta .Model A-1. Aggregate demand.and supply pr,o-
., 
jections deviated in.the two models by less than 1 million cwt, On 
the av~rage, U.So fluid consl,1mption represented about 61 percent of 
the total supply. Regionally, the quantities supplied and demanded 
changed at about the same rates and reached about the same levels asi 
in Model A-1. 
I 
' Ih 1972, with the lower .. reserve requirement, only 3,118.8 thous:-
' 
and cwt, of milk needed to be moved (Table XXVI). This quantity rep:re-
sentedl less than 1 percent .of the milk consumed, Exporters were the: 
New Orleans, Louisville, Knoxville, and Kansas City markets with thi 
two Fl~rida markets, the Atlanta market, and the Memphis market as 
i 
the recipients (Table LXXII, Appendix D). From 1973 through 1976, 
'! 




Atlanta market which became self-sufficient in 1976. The primary ex:-
porting markets from 1~73-1976 were St. Louis and Knoxville with. 
quantity moved declining each year. By 1976, only 1,073.5 thousand 
cwt. of fluid milk moved across market boundaries .at a cost e:f $lo 4 
million, less than 0.05 percent of total service costs in the indust;ry. 
Class !·utilization changed very little with .the new reserve 
requirement with the. exception of Region 4. The deficit Southeast 
re_gion had an average increas.e in Class I utilization of 5. 5 per-
' I 
centag~ points as compared with Medel A-1. 
:I 
For the region, 82.8 perr 











EXPORT AND IMPORT QUANTITIES OF FLUID MILK, U.S. 
AND REGIONAL TOTALS - MODEL C-1, 1972-1976 
Region 1972 1973 1974 1975 1976 
( thousand cwt.) 
Exports 
;1 o.o 15.0 o.o o.o o.o 
:2 1,962.2 1,925.3 1,754.8 1,293.2 1,073.5 
;3 o.o o.o o.o o.o o.o 
;4 1,156.6 o.o o.o o.o o.o 
i 5 o.o o.o o .. o o.o o.o 
I 6 o.o o.o o.o o.o o.o 
lu Os O 3,118.8 1,940.3 1,754.8 1,293.2 1,073.5 
.I 
Imports 
1 o.o o •. o o.o o.o o.o 
2 o.o o.o o.o o.o o.o 
3 o.o o.o o.o o.o o.o 
4 3,118.8 l,94(h3 1,754.8 1,293.2 1,073.5 
5 o.o o.o o.o o.o o.o 
6 o.o o.o o.o o.o o.o 




Retaili, Class 1.~ ~ Blend Prices 
Retail Prices. · The retail prices were higher in Model C-1 for 





than 2b cents per cwt. in any ane year. 
I 
In 1975, for example, the U.S. 
retail: price was $13.81 per cwt. only 4 cents per cwt. higher than 
the $13.77 per cwt. reported for Model A-1. In Model C-1, the U.S. 
retail price in 1972 averaged· $13. 76 per cwt. (Table XXVII). A pealc, 
' • I 
u.,s. p.rice of $13.82 per cwt. was.reached in 1974 with the price de{ 
clining one cent per year for the next twa years. 
On a regional basis, the ,higher utilization limit showed its 
major ·impact on Regions 3 and 4. In the Southeast, individual mark~ts 
I 






In addition, more milk was also available to be transportel 
nearby Knoxville market at a lower cost than transporting ! 
' milk into the Southeast from tQe Louisville market. As a result, p~ices 
; 
in Regien 4 remained about the .same during the study period but wer~ 
lower than projected in ·Model .A-L The 1972 regional price of $14.8,5 
! 
I 
per cwte increased to $14.93 per cwt. The 1976, Region 4 retail pr*e 
projected for Model A-1 was.$15.68 per cwt. The-higher utilization I 
! 
rate (lower.reserve requirement) also brought less dispersion in·prtces 
among regions. 
I 
For Region 3, and.Region 2 ta a much lesser extent, prices wer~ 
I 
higher-for Model C-1 as compared with ,Model A-1. Again, ~he 






kets .nea~ the Sautheast regian, .made the Northeast region no longer ja 
I 






RETAIL, CLASS I AND FARM BLEND PRICES FOR MILK, U.S. 
AND REGIONAL AVERAGES - MODEL C-1, 1972-1976 
Region 1972 1973 1974 1975 1976 
($/cwt.) 
Retail Prices 
·1 13.69 13.16 13.22 13.07 12.93 
.2 13.12 13.17 13.22 13.24 13.25 
.3 14.45 14.38 14.42 14.41 14.41 
•4 14.85 15.17 14.83 14.88 14.93 
5 13. 80 · 14.13 14.28 14.28 14.28 
6 12.63 12.78 13.29 13.29 13.29 ., 
:u. s. 13.76 13. 77 · 13.82 13. 81 . 13.80 
,I 
Class I Prices 
1 7.03 6. 71 6.74 6.65 6.57 
2 6.87 6.90 6.94, 6.95 6.95 
3 7.80 7.76 7.78 7.78 7.78 
4 7.66 7.86 7. 66 · 7.69 7.73 
5 7.35 7.56 7.66 7 .67 ,, 7-%'-67 ,_ 
6 6.67 6. 77 7.10 7.11 7.11 
:u Os 0 7.25 7.26 7.29 7.29 7.28 
i 
Farm Blend Prices .. I !. 
! 
' 1 5.82 5.88 6.01 6.10 6.20 i 
2 6.25 6.37 6.44 6.51 6.60 
3 6.60 6.76 6.89 7.00 7.10 
4 7.31 7.46 7.30 7.36 7.42 
5 6. 82. 7 .oo · 7.09 7 0 ],3 . 7.19 
,i 6 5.97 6.17 6.44 6.53 6.63 





cast s~lution. Consequently there was no impetus ts reduce price 
; 
i 2 
in the: region. A slight decrease.in price over the study period 
arose !in Region 3 fl;-em the relative demand and supply conditions in 
the regien. 
' 
dlass .!.~ Blend Prices. The changes that occurred in retail 
prices' carried to the farm level as refelcted in both Class I and· 
blend prices (Table XXVII). Although Region 4 was able to use more j 




case.in Model·A-1, the inealsticity of fluid demand actually resulted 
! 
in less revenue in 4 of the 5 study years from all milk sold. Region 
I 




lion less than in 1976 under Model A-1 (Table XXVIII). As a 
1976 farm blend price in the region at $7.42 per cwt. was 28 cents f 
; 
per c~t. lower with the lower reserve requirement. Farmers in Regitjn 
4 received in 1976, $443.9 million or $18.5 million less than for ttie 
same period in Model A-1. Farmers absorbed the increased cost of 
I 
processing the larger quantity of milk. I The decrease in farm revenue 
derived in th~ region was less in the earlier study years of the 
periad. 
11· 
Cempared with .Model A-1, Region 1 blend price declined as a re-
sult of th~ price declines in Region 4. With .a geographic pricing 
pattern evident.in the industry, the lower price in Region 4 kept. 
produtjers in Region 1 from moving milk into Region 4. Instead, the 
I 
,I 




2see the "Limitations" sectien of Chapter lII for a. d.~s:cripti,o, of 
the process that reduces prices: .if a market is a potential exporter i 
during the iterative process for model equilibrium. ' 
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TABLE XXVIII 
RETAIL AND FARM REVENUES DERIVED FROM MILK SALES, U.S. 
AND REGIONAL TOTALS - MODEL C-1; 1972~1976 
Region 1972 1973 1974 1975 1976 
($ million) 
Retail Value of Fluid Milk Sales 
\, 
,1 788.2 772.8 783.9 785.5 787.3 
-2 1,838.5 1,857.1 1,877.1 1,891.8 1,906.0 
. 3 1,633.8 1,646.7 1,670.0 1,688.7 1,708.2 
:4 690.0 712.1 720.5 737.5 755.3 
:S 500.7 515.1· 526.1 534.4 542.8 
6 374.7 385.4 405.3 412.7 420.3 
.:u.s. 5,826.0 5,889.1 5,982.6 6,050.6 6,119.9 
Farm V~lue of All Milk Sales 
1 79LO 827.1 865.0 894. 2 - 922.0 
2 1,298.8 1 9358 .. 1 1,404.4 1,445.5 1,485.1 
3 1,282.3 1,298.·3 1,311.1 1,323.2 1,337.1 
4 371.9 400.6 410.9 428.2 443.9 
5 317.;4 339.1 355.4 367.5 378.2 
6 297.2 314.8 335.9 . 348.3 359.9 
U.S. 4,358.6 4il538.0 4,682.8 4,807.0 4,926.2 
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price in Region 1. 
In the Northeast, higher prices.created a slight decline in con-· 
sumption relati.ve to Model A-1 but resulted in consumers paying in 
1976, $39. 0 million more for a smaller quantity or a total of $1,708 o 2 . 
million (Table XXVIII). With a farm value of $1,337.1 million, the. 
farm blend price increased, relative to.the prices derived given.a 
higher reserve requirement. 
The magnitude af increases in the u.s. blend price was.not the: 
same as for retail·or Class I price changes. The U.S. blend price 
increased at most·8 cents per cwt. in any one.year over Model A-1 • 
. Fe~ Model C-1, a U.,s. blend price of $6.59 per cwt. in 1974 compared 
with $6.51 per cwt. in Model A-1 for the same year (Table XXVII). In 
1975, the U.S. average blend prices in Models C-1 and A-1 were $6.67 
and $6.65 respectively. 
Summary 
The·change·in reserve req~irernents for markets from 23 percent: 
in.Model A-1 to 12.6 percent in Model C-1 had no major effect on 
prices, production or consumption f~r the U.S. Aggregate prices and 
revenues were enly slightly higher in Model C-1 compared with Model .A-L 
This was not true on a regiona+ basis, however. The increased avai~-
ability of milk in each market fo~ fluid purposes allowed.consumpti~n 
to increase in the already deficit markets at accompanying lower 
pri.ce~. Markets in regions generally supplying the deficit markets 
hadslightly higher prices. The inelasticity of demand resulted in. 
revenues from sales ef milk moving in the same direction as-price 
chang~so Thus, the .lest revenue sustained by farmers in the Southeast 
139 
was transferred as additional revenue primarily to farmers in.the 
Northeast with .some spinoff to farmers in the Central region. Con-
versely, reduced consumer value of fluid milk in the Sout4east came 
at the expense ef higher prices to consumers in the.Northeast and 
Central regions of the UoS. 
Uniform Retailing Cost Markup - Model c~2 
Changes in the methods of distribution of the packaged product. 
to the cons~mer have.occurred in the fluid milk industryo Once domin-
ant, the door to door delivery has given way to distribution by con~ 
venience stores, grocery markets, self-service vendors, and gasoline 
statio.ns. · Without regard to firm numbers, the varied, alternati,ve 
methods of distribution would seem to indicate increased competition 
! 
for the consumers' business among the retailing enterprises. 
! 
Price ;is 
an obvious.means of competition, barring government, state, or local 
retail price restrictionso A major factor in setting retail price is 
the level of retailing cost.established. With government intervention 
in the pricing system, it is quite possible that the rate of markup ·be 
given.the restricting role. 
To evaluate the effects of changing toward the use of a uniform 
percentage of retail price for the retailing cost function, Model C-2 
was te$tedo A uniform 36.69 percent retailing markup for all markets 
was assumedo This percentage represented a simple average of 






ages ranged from about.35o0 percent to 38.5 percent. 
i 
Given a uniform· 
restricted markup of 36069 percent, Regions 1 ancl 4 with average costs 
in excess of 3S •. O percent and Region 6 with a 35.4 percent markup would 
140 
be expected to.make the most noticeable changes during the stu4y 
i 
period:o The· study time period of 1972-1976 was used with Model A-1 as 
a basis for comparison of results. 
Supply~ Demand Quantities 
Supply Quantities. The quantity supplied for the U.S •. increas~d 
from 685.2 to 728.4 million cwt. (Table XXIX). Quantities in both,· 
Models A-1 and.C-2 were.similar. Quantities increase in most regio~s. 
but various differences were noted between the models. The largest 
supply change of 0.4 million cwt. occurred in Regions 5 and 6 for 1976 
as compared with similar estimates for Model A-1. Regional supply 
projections of 52.0 and 53.9 million cwt. respectively were lower t~an 
in Model A-1. All other regions showed less than a 0.5 percent in-: 
crease in quantity supplied for any one year compared with the. base 
medeL 
Demand Quantities. Cempared .with Model A-1, no noticeable changes 
in quantities cens~med occurred in Region 6 (Table XXIX) for any year. 
Slight increases, however, were observed in Regions .. 1 and 4. In .Re-: 
gien 4, demand was 46.1 millien cwt. in 1972 and increased to 49.6 mil-· 
lion cwt •. in 1976. This compared with cons4mption of 45.8 and 49.3 • 
million cwt. for the same two years in the model based on the non• 
uniform markup. Other regions presented no consistent direc~ional 
changes in consumption under the Medel C""'.'2 restriction. 
' i 
Interma:rket, Mil!<\ Movement o With the .exception of the Jacksonv~lle 
i 
market _in 1976, deficit markets in Model C-2 were the same as .in Mo~el· 
A-1 but were supplied in,a samewhat different manner. The exporting 



















SUPPLY AND DEMAND QUANTITIES OF·MILK, U.S. AND 
REGIONAL TOTALS - MODEL C-2, 1972-1976 
1972 1973 1974 1975 
(millien cwt. ) 
Supply 
135.9 140.6 144.3 146.9 
207.8 213.3 218.1 222.0 
194.2. 191.8 189.9 188.6· 
50.9 54.0 56.5 58.5 
46.6 48.3 49.8 51.0 
49.8 51.0 52.1 53.1 
685.2 699.1 710.8 720.1 
Demand 
57.9 58.6· 59.5 60.2 
140.3 141.0 142.2 142.9 
113.3 115.2 116.2 117 .2 
46.1 47.1 48.1 49.0 
36.2 36.5 37.0 37.5 
. 29.6 30.1 30.6 31.1 

















market was an importing market in 1972 but an exporting market over: 
the remainder.of the study period. The,Indianapolis market likewis~ 
assumed more than a supplementary role. Total movement of milk was· 
only slightly larger than in Model A-1 for all years but 1974, wh~re 
movement was 3,89802 thousand cwt. compared with 3,938.6 thousand 
cwt. in Model A-1. 
Retail, Class !., ~ Blend Prices 
Retail Prices. The UoS. retail price in 1972, averaging $13.70 
per cwt., declined in 1973 and 1974, jumped to $13.78 per cwt. in 
1975, but declined to $13.72 by 1976 (Table XXX). Region 1 had a 
decline in retail price each year over the.study period while retail 
i 
prices in Regions 4, 5, and 6 moved in the upward direction. ' Regions , 
2 and 3 indicated periods of rising prices but.also some.years wher~ 
' retail prices.declined relative to the previous year. In 1972, con~ 
sumers in the West.paid the lowest price for milk. By 1976, the 
Northcentral buyers paid the lowest price. The deficit Southeast 
market continued to be the highest priced retaii market. 
In comparing Model A-1 and Medel·C-2, Region 6 had to adjust•most 
te an increased retailing cost, yet, retail prices projected in·Model. 
C-2 differed little from those projected in Model A-1 •. In fact, no. 
change in Model.C-2 prices compared with Model A-1 prices were shown. 
in 1974-1976 with only a 2 cents per cwt. change in the other two 
years of the study. 
; 
I In Region 5~ wh~re markup averaged 35.9 percent 
I 
in Me4el A-1, prices with the 36.69 percent markup were higher the 









RETAIL, CLASS I, AND FARM BLEND PRICES FOR MILK, U.S. 
AND REGIONAL AVERAGES - MODEL C-2, 1972-1976 
Region 1972 1973 1974 1975 1976 
($/cw:t.) 
Retail Prices 
1 13.36 13.29 13.03 12.95 12.91 
2 13.05 13.18 13.11 13.16 13.22 
3 14.32 13;92 14.17 14.38 13.98 
4 14.98 15.01 15.05 15.19 15 .44 · 
5 13.84 14.06 14.11 14.23 14.24 · 
6 12.87 13.01 13.14 13.21 13.30 
u.s. 13. 70 13.66 13. 69 13.78 13. 72 
Class I Prices 
1 7 .oo · 6. 97 · 6.80 6.75 6. 72 
2· 6.82 6.89 6.86 6.89 6.92 
3 7 .·66 7.41 7.56 7.70 7.44 
4 8.01 8.03 8.05 8.14 8.31 
5 7. 26 - 7.41 7.43 7~52 7. 52 · 
6 6.67 6.75 6.84 6.89 6.94 
. U.S. 7.23 7.20 7.22 7;28 7. 24 · 
Farm Blend Prices 
1 5.81 5.99 6.04 6.14 6.27 
2 6.23 6.37 6.40 6.48 6.58 
3 . 6.52 6.57 6.76 6.95 6.90 
.4 7.47 7.49 7 .54. 7.65 7.80 
5 6.74 6.89 6.94 7.04 7.10 
6 5.96 6.15 6.28 6.40 6.53 
·,u. s. 6.34 6.45 6.54 6.66 6.73 
,i 
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A Region 5 price of $13.84 per cwt. in 1972 compared with a Moqel A~l 
price of $13.69 per cwt. For the two regions with markups of 38.0 per-
cent or more in Model A-1; retail prices with a lower percentage ma~kup 
were noticeably less. Region 4:~ad a price of $15.19 per cwt.· in 1975, 
44 cents per cwt. · leos than the pr.ice pre j ~cted. in Model. A-1. In 
Region l; a price reduction of 43 cents per cwt. was indicated in the 
1972 price of $13.36 per cwt. A-$12.91 per cwt, price in Region 1 of 
Model C-2 in 1976 compared with the $12.95 of Model A-1. Region 1 
prices did not decline over the study period as much in.Model C-2 a~ 
they did in Model A-1. 
Class !. Prices. In _comparis~_n with Model A-1, Class I price 
changes were unlike retail price changes. With .a higher retail cost 
markup but little change in retail prices, Class I prices in Region.6 
had te decline. Prices of $6. 6 7 per cwt. in 1972 and $6. 94 per cwt.: 
in 1976 were 14 and 18 cents per cwt. lower than Model A-1 projections. 
A similar situation occurred with respect to Region 5. Region 3; with 
a 36.2 percent markup in Model A-1, had an increase of 22 cents per· 
cwt. in the 1972 Class I price but indicated a decrease of 9 cents per 
cwt. in. the 1976 price. 
The lower.retail prices for Regions 1 and 4, compared with Model· 
A-1, were not sufficient to cause a downward change in Class I prices 
for each year. In Region 4, with .the exception of a 2 cents per cwt •. 
decrease in price for 1975 to $8.14 per cwt., Class I prices were 
higher than in Model A-1. The $8.01 and $8.31 per cwt. Class I priqes 
I 
! 
were 13 and 1i cents per cwt, higher than-Model A-1 prices for 1972 and 
1976 respectively. For Region 1, the 1972 price was $7.00 per cwt •. in 
Model C-2, 9 cents per cwt. lower than the Model A-1 projection. F~r 
., ', I, 
,I 
:1 









C-2 than in Model A-1, except for 1975. Region 1 Class I price in ~odel 
I 
C-2 was $6.72 per cwt. in 1976. I 
I 
Blend.Prices.· U.S. average blend price in 1972 was-$6.34 -per qwt. 
! 
and in.creased to $fl .• 13 per cwt. in 1976 (Ta'ble XXX). The increasint 
I 
I 
Class II price restriction served to increase the blend prices in bqth. 
I 
Regioris Land 3 over the period despite the declining retail and c1Jss 
i 
I prices in thQse regions. Region 3 did, however, indicate a priceiof 
$6.90 per cwt. in 1976, a 5 cents per cwt. decline from 1975, All 
other regions showed price increases each year. Fram 1972 to 1976 
incre~ses ranged from 9.6 percent in Region 6 to 4.4 percent in Region 
I 4. I 
I 
j 
Comparing blend prices under a uniform retailing cost markup re-
strictfon with Model A-1, blend prices in Region 6 were 10 cents peJ 
I 
cwt. lower for 4 of.the 5 study years and 9 cents per cwt. lower fo~ 




1976. Region 5 price reductions ranged from 3 cents per cwt. in 1912 
and 1973 to 10 cents per cwt. in 1975 and 1976. Average blend 




For the two regions with relatively lower.markups in comparison 
! 
I 
with Model .. A-1, blend prices in Region 4 were highe,r than· in. Model A-1 . 
by 10 cents per cwt. or more in 1972 and 1976. 
I 
I 
Model C-2 blend pri~e 
I 
I 
for Region 4 in 1972 was $7.47, 13 cents higher than the.$7.34 per 
cwt. ~rice in Model A-1. For 1973 and 1974, Model C-2 prices in 
" I I 
Region 4-of, $7.49 and $7.54 per cwt. were higher by 5 and 8 cents per. 







models(. In Region 1, however• prices were both higher and lower than 
in· Mo~el A-L Th• change in ei.ther direction was relatively small I 
I 
with ithe largest change ef 6 cents per cwt. occurring in 1976 when lhe 
prejedted blend price was $6.27 per cwt. for Model C""."2 and $6~21 pe~ 
cwt. for Medel ·A-L I 
Retail and !'.!!!! Revenues 
Retail Values. The consumer value of milk in Model·C""!'2 as comJ 
pared with comparable values for Model A-1, showed the ,same directidnal 
·.. I 
change·as was exhibited by the changes in the.retail price structur~. 
. I 
In Reg·.ion 1, the retail value .of fluid milk at $773. 2 million was $1:9. 2 . . . . I 
million less than th~ value in Model A-1 (Table XXXI). Region 1 corl-
sumervalue reductions of $10,0 million or more were in fact observ1d 
in ·each of the first 4 study years. In Region 4, the reduction was.! 
i 
$5.7 million or more each year, a somewhat lesser percentage decline I 
than for Region 1. Region 4 consumer value was $723.9 million in 1~74 
I 
I 
compared with $731.9 million in Model A-1. 
In Region 3, the largest projected increase in revenue occurred 
as compared with Model A-1. In fact, each penny per hundredweight I 
I 
change in retail price resulted in about a $1 million change in retail 
I 
sales value. Consume];' expenditure was estimated to be $1~665.4 mill 
lion in-1976 for Model C-2 compared with $1,669.2 million in Model 4-1" 
I 
In 1972, the Region 3 retail value in Model C""."2 was $1,621.9 millioi 
or $4Q.7 million more than in.Model A-1 for the same period. I 
~ Values~ U.S. farm receipts fot all milk sold increased flom 





RETAIL AND FARM REVENUES DERIVED FROM MILK SALES, U.S. 
AND REGIONAL TOTALS - MODEL C-2, 1972-1976 
i 
Region 1972 1973 1974 1975 1976 
($ million) 
Retail Value of Fluid Milk Sal~s 
.1 773.2 778. 5 775.0 779 .8 786.4 
2 1,831.8 1,857.2 1,865.1 1,880.8 19900.1 
3 1,621.9 1,60~.7 1,645.9 1,685.6 1,665.4 
4 690.9 707.0 723.9 743.6 766.4· 
5 501.4 513.5 522.4 533.4 541.9 
6 380.7 391.0 401.5 410.7 420.6 
U.S. 5,799.7 5,850.9 5,933.8 6,033,9 6,080.8 
Farm Value of All Milk Sales 
1 790.2 841.9 871.1 902.3 934,3 
2. 1;295,7 1,358.7 1,396.2 1,438.6 1,482.4 
3 l.;266.4 1,259.9 1,284.4 1,310.9 1,295.6 
4 379.9 404.4 426.0 448.0 470.3 
5 314.1 332.7 345.5 358.9 369.4 
6 297.0 314.0 327.7 339.9 352.2 





the y~ars 1972-1975 farm receipts were projected ta be slightly hi_g~er 
than expected receipts without the uniform retail cost markup restr1c-
tion. Farm receipts for Regions 1 and 4 changed in the opposite di1ec-
tion ef the retail revenue changes in comparison with Medel A-1. · Fdr 
i 
Region 4 the.average increased value paid to farmers each year was 
$506 million dollars o~ about a 1.3 percent increase ever value re- I 
ceived in Model A-1. Farm revenue was $379.9 million in 1972 and ! 
! 
$470.3 million in 1976 for R~gion 4. For Region 1 the average in- I 
creased value each year was somewhat less. The 1973 revenue af $84~.9 
I 
million was .. $2.5 million greater than in Medel A-1. With little chJnge · 
in retail sales value of the.fluid milk for Regions 5 and·6 but in-I 
creased retailing cost, farm value for all milk seld decreased. Inl 
I Region 6, a $7.2 million reduction in 1975 farm value from Model A-1 
I 
made Model C-2 farm value $339.9 million. Regions 2 and 3 showed beth· 
I 
incre~sed.and reduced revenues in accordance with the change in fa~ 
blend prices experienced. 
Retailing Costs 
I 
The 1976 retailing cost.associated with each regien is shown irt 
I 
I 
Table LXXXVIII, Appendix E. Since there was little change,in price~-
1 
or quantities at the aggregate level and Model A-1 aggregate percen,-
age markup differed .little from the uniform markup of Model C-2, U.S. 
I 
retailing casts were quite similar in Madels A-1 and C-2, Regianally, 
costs :increased or decreased, compared with Model A-1, according to 
the iricrease or decrease in retail markup percentage far the market, 
In Regien 6 for 1976, cost at $201.0 millian was $5.6 millian higheJ 
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' 
than in-Model A-1, but was at $354.1 million or $14.9 million lower 
in Region 4 for the same period, 
Summary 
Imposing a uniform.retailing cost markup margin on all markets 
i 
as co~p~red with existing margins affected both consumers and produ1ers. 
I 
In Regions 5 and 6 where the uniform markup of 36.69 percent was rela-
1 
tively higher than under existing pricing arrangements, consumers s~w 
little change in consumption or retail prices. Producers absorbed ~ost· 
I 
all of the increased cost in re4uced revenues received for the milk I 
. i 
sold. In Regions 2 and 3, where a small increase in percentage mar1up 
was.imposed, rather wide ranging price increases and·decreases-occu:irred 
at the consumer level. Directional changes in these two markets, iJI. 
most.every case, were alse carried to the producer level. 
I 
In Regions 1 and 4, where retail markup cost was relatively less 
I 
with the uniform markup scheme, retail prices.showed marked decline~ 
I 
in each year relative to Model A-1. Gains for the.consumers in terms 
I 
i 
of decreased revenues expended for fluid milk purchased were not passed 
I 
to the producers. The decreased retailing cost allowed producers to 
also show gain in terms of incrEiased revenue . received for all milk II 
sold. 
1 




Models C-3 and C-4 
One of the frequently stated transportation charges among induttry 
personnel is 1.5 cents per cwto per 100 miles one-way distance. This 
150 
compa~ed with the declining per hundredweight cost.function entered 
for M6del A-1, i.e., increased one-way distance hauled reduced the ~er 
hundredweight.cost. For example, in Model A-1 the per hundredweightl 
. . . I 
Per 100 miles cost.was 40.7 cents for a 100 mile haul and 18.3 cents 
. . I 
for a ;l,000 mile haul. For Model C-3, a CO$t function was entered qf 
I 
the f~rm: 
T ij = • 0015Mij (i = 1,2, ••• ,m, j = 1,2; ••• ,n - 1) (7.1) 
where: 
Tij = transportation ·cost ($ per cwt~) for moving milk 
between supply area i and demand market j ; and 
Mij = one .. way mileage between i and j. 
Equation 7.1 replaced equation 4.3 in Model A-1. Model C-4 allowed 
no transportation of fluid milk among markets. Each market was.com+ 
pletely independent of all other markets. 
Model C-3 with the.15 cents per cwt. per 100 mile charge reprer 
sented the changing technology in the transportation sector that has· 
I 
allowed milk to flow economically and with safety among markets. ri 
is the sector of the fluid milk industry that has contributed to maiing 
I 
the industry one of great interdependence. Changing the transpertaiion 
cost structure revealed the sensitivity of the industry to change il 
this sector. The effects were contrasted with Model A-1. The yearl 
1972 served as the study period. 
Demand Quantities 
Model £:1. A 15 cents per cwt. per 100 miles uniform transpor+. 
I 





A-1. jAs ·a result 1972 U.S. consumptio'Q. increased 0.9 million cwt~ 
to 42i.3 million cwt, (Table XXXII), Tho increase came as a result· 
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of increases·in consumption af 0.7 and 0.5 million cwt. in the Southern 
I Regions 4 and 5 respe~tively. Regien 3; the North~ast, had a slightt 
decline in consumption from 114.0 to 113.7 millian cwt •. with the chllnge 
in the transportation rate structure. All other regions showed.no . 
change.in fluid milk consumed. 
TABLE XXXII 
DEMAND QUANTITIES OF FLUID MILK, U.S. AND 
REGIONAL TOTALS - MODELS C-3, 
AND C-4, 1972 




























with Medel·A-1 (Table XXXIII). A movement of 7,102.0 thousand cwt. of 
milk was transferred among markets with the 15 cents per cwt. per 100 
I 
miles rate structure cempared with 5,653.0 thousand cwt. in Model All. 
In Moqel C-3, more. of t.he regions indicated intramarket transfers. 
The largest quantities of milk moved interregionally, however.· 
TABLE XXXIII 
EXPORT AND IMPORT QUANTITIES OF FLUID MILK, U.S.· 


































By far the largest flow of milk was into Region 4o The flow 
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originated primarily in Regions 2 and 3. The flow pattern of .milk I 
is shown in Figure 15. Quantities of fluid milk imported and exported 




FiguJ;"e J;S. Intermarket Movement Pattern of Fluid Milk -






I Leuisv:ille market imported from the Indianapolis market in the same ·1 
, . I 
region and then exported ta Region 4 over 2 million cwt. of flµid m11k. 
Model C-4. Consumption with ne movement of fluid milk allewedlwas· 
I 
417 .1 million cwt. ~ over 6 million cwt. less than . in either Models .A-1 
I er c-,,3. Fluid consumption represented 60.9 percent of tatal milk 
supplied (Table XX.XIV). Consumption was slightly higher in Regions 1 
and 2, compared with madels allowing transpertatien; less ·in Regien~ 3, 
4, and 5; and showeq no change in Region 6. A fuller explanation o~ 
I 
I 





CLASS I UTILIZATION PERCENTAGES OF MILK 
SUPPLIED, U.S. AND REGIONAL 
AVERAGES - MODEL C-4, 1972 


















RetailJ Class f 5 and Blend Prices 
Model £cl· Only minor changes in price occurred with the 
tion of the new transportation rate (Table XXXV), Retail price 
the U, S. as a whole dee.lined from $13. 66 per cwt. to $13, 63 per cwd 
I The blend price change was in the same direction but only $0 ,01 per I cwt, 
I 
The most significant changes in prices occurred in Regions 4 a1d 
I 
5 where retail prices declined 36 cents and 40 cents per cwt. resped-
1 
tively, Region 4 still had the highest consumer prices. in the U,S, I 
however, Translating these price changes to the farm level showed 4 
I 
farm blend price of $7.18 per cwt. in Region 4 and $6.59 per cwt. iri 
I 
Region 5, Regions 2, 3, and 6 had price increases, but the increasid 
retail prices in Regions 2 and 6 were not enough to have a noticeablle 
I 
affect cm consumption in the regions, ! 
! 
With a lower transportation cost it was unnecessary to maintairl 
I as high a price in Regfon 4 to meet the deficit market demand, The I 
I 
I 
lower price in the region increased consumption, In the precess of: 
minimizing the c0st of obtaining the extra milk needed, the lower tJans-
! 
port cost made it unncecssary that prices in the potential export,mar-
1 
kets, i.eo, Regions 2 and 3, be pulled downward as much by the iterJ-
1 
I 
tive process of the model. The second factor that helped increase I 
I 
i 
the prices in the two primary exporting regions was the increased e1-
1 
I 
ports, which left less milk in the regions to meet their own demands •. 
Model C-4" With no mevement of milk between markets, the U" S" I 




farm blend price of $6,44 per cwt. (Table XXXV). Regionally, the larg-. 
I 





• RETAIL, CLASS I, AND FARM BLEND PRICES FOR MILK, U.S. AND 
MARKET AVERAGES - MODELS C-3, AND C-4 9 1972 
Region Model C-3 Madel C-4 
($/cwt.) 
Retail Prices 
•1 13.74 12~86 
I 2 · 13.12 13.05 
'3 14.02 · 14.45 
4 14.85 18.30 
5 13.29 14.28 
6 12.91 12.90 
u .s 0 13.63 14.00 
Class I Prices 
1 7.06 6.52 
2 6.87 6.83 
3 7.53 7,80 
4 7.66 9. 77 
5 7.03 7.66 
6 6.85 6.84 
u. s. 7.17 7.40 
Farm Blend Prices .. · 
1 5.83 5.62 
2 6.26 6.21 
3 6.46 6.60 
4 7.18 8.74 
5 6.59 7.02 
6 6.07 6.07 
u Os 0 6.31 6.44 · 
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' ' ., 
l 
I 
price ~as $18.30 per cwt., $3.45 per cwt. higher than for Model C-3.1 
157 
• . I 
With np farced least.cost.movelllent of milk out of the Northeast, higher 
prices.were indicated for both.prriducers and cons'!lllors, In fact, i, 
both· R;egiens 3 and 5 of Model C-4, pr.ejected prices were higher. than -in 
' ' 
either Models A-1 or C-3. Blend prices for Regicms .3 and 5 were $6.60 
and·$7.02 per cwt. respectivel,y. In Regien.6, the prices at all le~els 
were essentially the same for· both Medels C-3 and C-4. 
Retail .!Ea. !!!!! Revenyes 
I 
The transportation industry saved U.S. fluid milk consumers $51.7: 
million, comparing the censumer expenditures of $5,839.4 million in] 
Model C-4 and $5,784 million in Model A-1 (Table XXXVI). The movemJnt 
I ef milk cost;. $6i,775.9 theusand. In addition, milk movement also brqught. 
I 
I higher processing costs with the increased quantity of milk processed. 
Given ch~aper consumer prices though, a cost savings was made at thJ 
retailing level. With more ef the milk used for fluid milk product~, 
less of the supply was available for surplus sales. Consequently, Jith 
milk ,,..,,,.,ment permitted, lower retail revenue, roducad revenue.fr0111 I 
Class II sales, and only a slight decrease in total costs cqmbined Jo 
I 
reduce U.S. total farm revenue by $82.7 million. 
I 
Allowing milk movement reduced consumer expenditures in Region 4 
c0mpared with Model A-1, frem $732.4 million to $696.6 millien, but 
·- i 
reduced preducer income by $71.0 million to $373.4 million. A reduc-
tion in.value of $52.7 million accrued to consumers in Region 3 but 
resultled in only $37. 0 million loss to farmers as producers were ab]e 
. I 
to ship milk to other higher priced regions. Lesser consumer expend;i-
• I 
tu.re reductions in Medel C-4 occurred in Regions 5 and 6. Consumer I 
TABLE XXXVI 
RETAIL AND FARM REVENUES DERIVED FROM MILK SALES, UoSo AND 
















Model C-3 Model C-4 
($ millien) 

























in Region 1, however, paid $41.6 million more or $792.4 million for 
i 
the smaller total quantity of milk they purchased in Model A-1 
with Model C-4. 
Summary 
Permitting a.transportation sector to work within the fluid.mi]k 
industry tended to benefit these,consumers in the more,deficit regi~ns, 
I 
of the. country as mere milk was consumed at lower. prices. · Ability ~o . 
. I 
move milk, however, imposed a ratl1,er substantial retail price increase 
in the large fluid milk surplus Northcentral region. Wh~t was gainlor 
loss to the consumer had the opposite effect on the producer. Regi,nal 
inelasticity of demand, utilization of milk for fluid purposes; and I 
costs of services affected the amount of expenditure increase or reduc-. 
tion at the retail level.that.was passed to the producer. RetailinJ 
I 
cost for the U.S. declined and helped contribute to the decline in .1 
I 
total expenditures for fluid milk in the U .s., given the freedom af I 
milk movement at a declining per hundredweight per 100 miles cost with 
I 
longer distances hauled. I 
I With a.lower, unifarm per hundredweight transportation cost, com-. 
pared with Model A-1, prices and consumer expenditures decreased in 
the. most Southern and Northern markets. In the primary exporting 
regiens,of,the country,the opposite change in prices and revenues 
occurred. Gains in revenue by exporting farmers were seen as losses 
of revenue by the importing farmers. Exporters cou14 move more mil I 
into deficit markets at a lesser per hundredweight and~ therefore, 
tatal costo 
Summary 
In this chapter, a structural change in_each.9f the retailing, 
transportation, anq. processing sectors was considered. With the ex-
ception of assuming complete independence of markets. little change 
was observed in·the industry cQnsidering the U.S. as a whole. On a 
regienal basis though, some structural changes had a marked effect. I 
I 
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Model C-1 imposed a reserve requirement of 12.6 percent as-com..!. 
pared with the 23.0 percent requirement of Model A-1. Prices at boJh 
the farm and retail levels were reduced in the Southeast but increa,ed 
in Region 3. The price changes were not uniform over the 1972-1976 I 
study period, however o Other regians had only slight, changes durinJ 
I 
the periodo Far the U.S., prices were no more than 20 cents per cwJ. 
higher at the retail level far any one,year while Region 4 indicate~ 
a change of as much as ?5 cents per cwt. in re~ail price. 
I 
Model C-2 established a uniform retailing cost.markup for all 
Compared with ,Model A-1, the Southeast and NortQcentral market_s. 
areas had lower retail prices for ~onsumers but higher prices for I 
praducers. In the Sauthwest and West, consumers felt little effect I 
of the markup changeo Producerss however, absorbed the increased r,-
1 
I 
tailing cost percentage for th~se marke;s. 
M.odels C-3 and C-4 changed the transportation rate s~ructure i~ 
I 
the fluid milk industry. Allowing milk movement brought substantial 
savings to the consumers in the U.S. On a regional basis, milk movl-
ment inciteased the price to consumers in the Northcentral region as 
much of the surplus milk was kept off the lecal markets. A reductiajn 
in the. transportatiqn rate raised prices in the primary export. regi~ns · 
and·al;lowed mere milk to mCi>ve ameng.markets. 
CHAPTER VI II 
IMPACTS OF ALTERNATIVE RATES OF CHANGE IN 
QUANTITIES OF SUPPLY AND DEMAND 
Increased technology, changes in the relative prices.of reseuroes 
or products, weather and other short run phenomena, all affect the 
quantities of goods.produced in any one time period. On the other. I 
hand, ,a decline in the rate of populatfon growtl:)., redistribution or 
income,, increased prices of substitute goods, and changes.in consumer 
. . I 
tastes are factors affecting the quantity of gG>ods demanded in·that 
same·time periodo Consequently, projected supply or demand for a 
future period may be tqo high or.too low in light of the conditions [that-
will actually exist. 1 
Percentage Increase and Decrease in Projected 
Quantities Supplied - Models .D-1 and D-2 
Tc, test th~ sensitivity of an equilibrium in the-fluid milk in;us-
1 
try to deviations from projected supply, supply was alternatively in-
. . . . . . . . . . 1 
creased and decreased by 5 percent from the projected market quanti~ies 
in Model A-L Madel D-1 assumed a 5 percent larger supply in 1976 
than had been projected, Model D-2 assumed a 5 percen~ smaller supjly 
in 1976 o The changes in supply, howev.er, were not. allowed tC:! removt; · 
the indust,;y from a relatively surplus situation, That is, the dem~d 






An almost-negligible effect on consumption of fluid milk produ9ts 
was observed with the changes in the projected quantities of milk sJp-
plied (Table XXXVII). With decreased supply in Model D-2, censumptJon 
decreased in each region by less than 1.0 million cwt. and by less olan 
0,5 percent in total, No change in fluid milk products sold occurr~d 
in Region 6. With increased supply only Regions 4 and 6 had increas
1
ed 
consumption, but, again, no region had either an increase or decrease 








u .. s 0 
TABLE XXXVII 
DEMAND QUANTITIES OF FLUID MILK, U.S. _AND REGIONAL 
CHANGES FROM MODEL A-1 - MODELS D-1, AND 
D=2, 1976; MODELS D~3 AND D-4, 1973 
Model D-1 Model D-2 Model D-3 Model 
(million cwt.) 
-0.1 -0.5 -0.2 -1.1 
-0.1 -0.8 -2.l -5.5 
=0.6 -0~5 -Q.9 =0.9 
LO -0.4 -1.9 -3.8 
o.o -0.1 -0.7 -1.3 
0.2 o.o -Q.3. -0.8 
0.5 -2.3 -6.0 -13.3 
D-4 
Intermarket Movement .2! Mill.• With an increased availability ,f 
milk in each market, slightly less fluid milk was transported between 
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' 
market!s (Table XXXVIII). The· flow pattern was the. same as in ~odel 
1 
A-1 with the exception of the Indianapolis market which no longer e~-
ported milk (Table LXXXII, Appendix D), In Model D-2, the aggregat, 
quantity of milk meved increased by 1,910.6 thousand cwt. The chan~e 
in exports occurred in the markets that were the primary exporters ~n 
Model A-1; however, markets in the Southwest and West regions becam, 
net importers of milk although quantities imported were only 1.0 an, 
0.6 percent of th~ regional demand·quantities respectively (Figure ~6 
and Table LXXXII, Appendix D). 
Class :1~ Blend Prices 
Model 12=!.• The increased supply of milk available in Model D-
did not result in price declines in all regions (Table XL). Consum rs 
in Regions 1, 2, and 3, faced higher fluid milk prices. The price 
increase in each region, with perhl:!l,ps·the exception of Region 3, wa1. 
relatively small but reflected the diminished need for milk to b.e im-
ported into the deficit markets from nearby surplus areas. The in-J 
creased availability of milk in the deficit markets was. reflected i 
1 
• 
the 38 cents per cwt. drop in Cl~ss I price for the Southeast. The I 
Consuntler · change in supply did not affect Class I price, and therefore, 
I 
price in the Southwest, Region 5. 
At the farm level, decreased Class I utilization (Table XXXIX) of 
the milk supplied resulted in small or no blend price changes for 
those 'regions where the retail price increased. In the remaining 
regions, blend priqes declined as much as 32 cents per cwt. Model D-1 
blend price for Region 4 was $7.38 per cwt. as compared with $7.70 Jer 
cwt. i_n Model A-1 fer the same year. 
TABLE XXXVIII 
IMPORT AND EXPORT QUANTITIES OF FLUID MILK, U.S. AND 
REGIONAL CHANGES FROM MODEL A-1 - MODELS D-1 
AND D-2, 1976; MODELS D-3 AND D-4, 1973 
Region Model D=l Model D-2 Model D-3· Model D-4 
· (thousand cwt~) 
Exports 
1 o.o o.o o.o o.o 
2 -711.5 289.1 1,973.8 168.2 
·3 o.o o.o ·-1,944.8 -772.9 
4 o.o 1,621.5 1,099.3 1,060.8 
5 o.o o.o 24.0 222.0 
6 o.o o.o o.o 125.4 
u Os. -711.5 1,910.6 1,152.4 803.6 
Imports 
1 o.o o.o o.o o.o 
2 o.o o.o o.o o.o 
3 o.o o.o o.o o.o 
4 =711.5 1,366.9 1,109.2 456.2 
5 o.o 226.8 24.0 222.0 
6 o.o 316.8 19.2 125.4 
u.s O ' -711.5 1,910.6 1,152.4 803.6 
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Figure 16. Intermarket Movement P~ttern of Fluid Milk -




CLASS I UTILIZATION PERCENTAGES OF MILK SUPPLIED, U.S. AND 
REGIONAL CHANGES FROM MODEL A-1 - MODELS D-1 AND 
D-2, 1976; MODELS D-3 AND D-4, 1973 
Region Model D-1 Model D-2 Model D-3 Model D-4 
(percentage points) 
1 -1.0 LS 2.6 3.3 
2 -3.4 3.2 3.8 3.4 
3 -3.3 3.1 -o.s 2.1 
4 -0.8 4.0 3.2 3.2 
5 -3.5 3.1 3.8 4.9 
6 -2.4 2.5 2.9 3.8 
U.S. -2.8 2.9 2.3 3.2 
Model 12::l.• The U.S. average Class I price increased 16 cents 
per cwt. to $7.41 per cwt. with the 5 percent smaller supply projec-+ 
I 
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tion for 1976 (Table XL). Only in the Northcentral and Northeast_r11 -
gions did the increase in Class I price for the region exceed the 
national average price change. In Regions 4 and 6, Class I prices 9f. 
$8 , 29 per cwt • and $ 7, 14 per cwt, , res pee ti vely, repres onted small I 
price changes relative to the size of the price changes indicated fdr 
the regions in Model D-1. 
The blend price in the Northeast region increased 21 cents per I 
cwt. in Model D-2 (Table XL). In the Southern and Western regions, the 
blend price change for each region was greater than the change in C]ass 
I price. All regional ble~d prices in the model, however, represenJed 
less than a 3.5 percent increase in price over the blend prices re-


















CLASS I AND FARM BLEND PRICES OF MILK, U.S. AND 
REGIONAL CHANGES FROM MODEL A-1 - MODELS D-1 
AND D-2, 1976; MODELS D-3 AND D-4, 1973 
Model D-1 Model D-2 Model D-3 Model D-4 
($/cwt.) 
Class ·I Prices 
.03 .27 .11 .62 
.05 .13 .34 .94 
.25 .24 .38 .38 
-.38 .10 .66 1.29 
.oo .06 .36 .71 
-.25 .02 .34 1.15 
.03 .16 .. 35 0 77 
Farm Blend Prices 
.oo .12 .66 1.45 
.oo .12 .60 1.32 
.10 .21 .63 1.04 
-.32 .14 .78 1.47 
-.06 .10 .57 1.06 
-.17 . .04 .65 1.53 










Retail] and~ Revenues 
I 
I 
Medel 1?.:.1• Retail values changed, with th.e 5 percent reductio1 
I 
in supiply, in the same direction as retail prices changed· (Table XL]). 
' : 
i 
The Uo:So total retail revenue of $6,114~6 million, however, was .onl}'i 
, I 
$27.9 tnillion more than projected for the same period in the base m~del. 
' ' 
UoS. farm revenue, however, at $5,135.7 millien was.$231.0 million 
greater than in Model A-1. The increased quantity of milk sold by 
each region was.mere.than enough to offset the price declines. In 
the Southeast where blend price decreased the most, farm revenue in~ 
! 
creased by $3.1 million. · 
Model~. 
i 
Regional,retatl revenue changes :were.small and non~ 
were proportionately more than the 2.6 percent increase in consumer: 
i 
expenditure in Region 1. The small increase in retail revenue in e~ch 
! 
i 
region, was not enough to offset the effect of the 5 percent lower : 
production as farm revenue in each region decreased. Therefore, the 
West region had the largest percentage decline, 4.4 percent. The. 
i 
smalle.st change of 2.2 percent occurred in the Central region, Region 2. 
Summary 
In a relatively surplus situation 9 5 percent changes in the lev,el 
of supply had only mim,r effects on the projected equilibrium condi~ 
tions. Increased supply brought increased prices to the Northern re-
' j 
gions.i Total cqnsumer expenditure increased as did farm revenue in 
Model iD-L 
i 
Model D-2 with its. 5 percent decrease in· supply, indicated in- : 
creased fluid milk movement inta the Southwest and West regiens. 
TABLE XLI 
RETAIL AND FARM REVENUES DERIVED FROM MILK SALES, U,So 
AND REGIONAL CHANGES FROM MODEL A-1 - MODELS D-1 
AND D-2. 1976; MODELS D-3 AND D-4, 1973 
R~gion Model D-1 Model D=2 Model D-3 Model D-4 ' 
($ million) 
Retail Value of Fluid Milk Sales 
1 2o2 20.8 7o9 4L8 
2 11.0 19.3 48.6 130.7 
·3 39o2 37,1 56.9 56.9 
4 -14.1 3.0 17.6 31. 2 
. 5 o.o 1.9 10.8 21.0 
6 =10,4 0,7 12.5 42.2 
UoSo 27,9 82.7 154.3 323.9 
Farm Value of Fluid Milk Sales 
·1 46.0 -2806 33.9 107.2 
2 73.3 -4900 46.6 143.5 
3 84o7 -2804 97.5 129 .4 
4 3ol -1502 5.0 25.4 
5 15.6 -13.9 3.9 15.0 
6 8.4 -16.0 13.4 44.7 




Priceslgenerally increased but• with a decreased quantity of milk tq 
be soll in.each.region, farm revenue declined. 
! 
Percentage Changes in Quantities 
of Fluid Milk Demanded 
: 
~dels in which the 1976 demand functions for each market were i 
incre~sed and decreased 5 percent .were also used to test the sensiti-
vity of the industry. Regional prices derived in themodels, howev~r, 
were essentially identical to those derived in Models D-1 and D-2. 
A 5 percent increase in demand was equivalent ta a 5 percent decrea~e 
in sup:ply for each, market. 
I 
t 
Likewise, the spatial equilibrium price~ 
! 
with a! 5 percent decrease.in demand were equal to the regional reta~l, 
i 
I 
Class I, and blend prices in Model D-1 where supply had been increa~ed 
i 
5 percent. Given _the similarity of results, the models with the deJand 
I 
changes are not reported separately in this study. 
i 
Percentage Decreases in Quantities 
Supplied Models D-3 and D-4 
It is possible that equilibrium in-the fluid milk industry und~r 
I 
I 
relative surplus conditions wou~d be vastly different from equilibr~um 
i 
under relative scarcity conditions. She.rt run shortages have prevailed 
! 
in the past and 1973 was a current example. The 1973 projected supply 




cwt. 1But, in 1973, preducers encountered high feed prices and in scime 
key mtlk producing areas, poer quality reughages. In addition, the i 
I 








of thJse conditions contributed to a 
for tJe year to result in a scarcity 
sharp decline in milk proquction 
I -
environmento In this environ~ 
ment, ;the demand for fluid milk and the demand for manufactured milk 
produ~ts both contributed to forcing changes in prices. 
ln Model D-3t the fixed supply entered for the 1973 study year! 
i 
was 3 ]percent less than the supply of fluid eligible milk in 1972. 
The r~duction was comparable to an approximately 5 percent reductio~ 
from projeqted 1973 supply in Model A-1. i Model D-4 assumed an addi1 
I 
tional 3 percent reduction in,1973 supply. Model D-4 supply was 6 ! 
percerit below 1972 supply, or approximately 8 percent under project~d 
1973 supply in Model A-lo 
~e account for the assumed shortage situatien in both models, i 
the price of Class II or surplus milk was considered a function of 
quantity of surplus milk available. A -0.49 farm equivalent price 
i 
elasticity of demand for surplus milk was used in deriving the funct 
tional relationship. 1 The estimated 1973 aggregate farm surplus 
demand function was: 
where: 
= 11.4120 - 38209282 cio-8> x' n 
X' = the excess milk (cwt.) in the system exclusive of n 
the 23 percent required reserveso 2 
(8.1) 
tThe farm surplus price elasticity of demand and surplus demand 
equad.on was derive~ from da.ta presented by Blakley [7, pp. 10-12] 1 
under;the assumption of a canstant per unit marketing margin. 
2The derived Pn reflected the presence of the required reserves 




~ith reduced supply, consumption of fluid milk in Models D-3 aD;d 
D-4. w~s. reducedo Deviatiens in co'nsu,mption quantitie~ from Model A~l 
I 
i 
are shown in Table XXXVIIIo The. 6.0 million cwt. reductien in ModeJJ · 
D-3 br'ought total UoS. consumption to 422.1 million cwt. in 1973, a i 
1.4 percent reduction from projected 1973 fluid usage in the base mddeL 
I 
The additional 3 percent reduction in supply more than deubled the de-
i 
cline Jn U.S. dell!,and for the same period. 
On a regional, basis, the, Central region in both ,models had the f 
i 
larges:t absolute reduction in consumption, but Region 4 had the lari-
est percentage reduction. Th~ respective declines for Model D-4 
were 5. 5 million cwt o . in Region 2 and 3 • 8 million cwt. in Region 4. 1 
No change in consumption was .. indicated for Region 3 for the additior\.al 
i 
supply restriction. All other regions generally showed at least twice 
i as large a decline in cons4mption for an 8 percent decline in 1973 ~ro-
jected supply as for the 5 percent supply change. As a reflection 6f 
I 
the different environment, the net 5 percent .reduction in supply under 
an elastic demand for manufactured products brought regional consump-
tion changes that were, with the exception of Region 1, less than t~e 
changes that occurred with the 5 percent reduction in supply under 
the inelastic demand for manufactured products (Models D-2 and D-3) 
Intermarket Mavement !f ~. The quantity of milk moved betw~en 
regions and markets.increased with the reduction in supply for each 
! 
model i<Table XXXVIII). In 1973, Regian 3 exported less milk while 
r 
market;s in Regions 2 and 4 exported more. With additional reductioQs 
! 
in supply~ increased interregional mevement of milk occurred in.the' 
the So~thwest and West. The intermarket movement of milk decreased 
I I 
·with the additional 3 percent supply reduction in Model D-4 as compared 
with Mode],. D-3. The higher prices caused lower consumption and, in 
some r~gions:;, the decline was enough to cause imports to decreaseo 
Individual market quantities exported and imported in Models D-) 
! 
I 
and D-4 a.re given in Table LXXXII, Appendix Do · The patterns of flo~ 
for each model are shown in Figures 17 and 18. Directions of flows ~ere 
generally the same for ea.ch model. A change in direction associated 
with milk imported into the Denver market did, however, occur in Model 
D-4. 
Glass l Utilization. The changes in regional Class. I utilizati,on 
far the supply reductions are shown in Table XXXIX. Only Region 3·:i,n· 
Model D-3 had a slight decline in the utilization rate. In the oth~r 
regicms, utilization of milk for fluid products increased from 2.1 to 
I 
4.9 percentage points. Class I utilization for Region 4 was.at the. 
maximum 81.3 percent allowed.for both Models D-3 and D-4, 
Class l..!E! Blend Prices 
I 
I 
Class l Prices. With both.levels of decreased preduction~ U.S~ 
I 
average Class I prices .were, higher (Table XL) • The 35 cents per cwt, 
increase in Model D-3 ever Model A-1 raised the 1973 Class I price ti:o 
$7,55 per cwt. in the UcSo Th~ U.Sc Class I price increased to $7.97 
per cwt •. for Model D-4 o 
i 
~egional Class I prices increased in the two models. The Soutleast 
I 
had the largest percentage changes over Model A-1~ 803 and 16,1 percent. 
respectively. Like changes in consumption~ the majority of the re-
gional Class I price changes in Model D-4 were generally double the 
Figure 17. Intermarket Movement Pattem of Fluid Milk -
Model D-3, 1973 
------- - - ------·· -- ---------- ----------- ------- ----- - -------- - ----------------- --------- --!-'--· ._ 
"' . .p.. 
Figure 18. Intermarket Movement Pattern of Fluid Milk -
Model D-4, 1973 
------· --- ----- ----- - ---- ---- ----· -------- ------ ------------------1--' -------. 
-..J. 
\Jl 
changes in Model D-3 despite the .less than double decline in produG-; 
tion for the ,two models. 
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Blend Prices. Blend prices.also increased in both Models D-3 and 
D-4 (T1able LXI) o The. changes were. 63, and 127 cents per cwt. respec-
tively; for the U.S. For Model D-4, farm blend prices increased in a 
i 
manner that for Regions 1, 2, and 3j prices differed from each othe~ 
by no more than 25 cents per cwt. A major factor in the level of CJ+ass 
I and blend prices in Models D-3 and D-4 was the level of Class II ~rice 
in each. modeL For Model D-3 the supply reduction raised Class II : 
price te $6 c 30 per cwt o from the basic support price of $5. 29 per ciyt •. 
Class II price was an additional $1. 00 per cwt. higher in Model D-4 i 
at $7030 per cwt. 
I 
As a result of both increased Class I and Class 11 
prices, blend price changes for the 1973 models were as much as 6 times 
greater than the comparable changes in Class I prices. 
Retail ~ E!E! Revenues 
Retail Revenueso With increased retail prices and an inelas1:i~ 
retail demand® the total retail value of consumer expenditures for 
fluid milk produc.ts increased (Table LXII)o The $154.3 million in~! 
crease.in total UoS. expenditures in Model D-3 over the 1973 base v~lue. 
brought totd spending to $6,007.2 milliono 
Region 3 led retail revenue changes with .a 306 percent increase. 
in Model D-3 o The change was only LO percent in the Nor the.en tr al 
region for Model D=3o In Model D-4, the West region had the larges 
percentage incre~se over Model A-lo 
E!lEl!l Revenues o The aggregate farm revenue in Models D-3 and 
D-4 increased by more than the increase in consumer expenditure as 
tlie inc;reased Class 1I prices more than offset the effect of lower 
quantities produced. For Model D-3, the Southeast, Southwest and 
Central regions indicated larger consumer expendiiure changes than 
changes in farm revenue. The same. held true given the additional 
' 
supply 1reduction of Model D-4, with the exception of Region .2. Regio~ 
' I 
3 experienced the largest percentage increase in farm revenue in Mode~ 
• • I 
! 
I 
D-3. In Model D-4, the West region showed a 14.0 percent increase in! 
I 
I farm revenue compared with Model A-1. 1 
Summary 
Reductions in the quantity of milk supplied by each market raise~ 
I 
the mai::ket prices in the industry, The percentage changes in retail 1 
pri.ces were generally less than the percentage change in quantities 
supplied in Model D-3. A rather marked increase in prices, however, 
was not;ed at the farm level in both Models D-3 and D-4 as increased 
I 
Class II prices helped offset the quantity reductions in supply. Con'"" . I 
sequently, revenues derived at both the retail and farm levels in-
creased, Additional uniform percentage reductions in supply had a 
more than proportional effect on equilibrium conditions. 
Summary 
The fluid milk industry w,as examined at different levels of supp~y 
and d~mand for a single time period. Models D-1 and D-2 represented 
5· perci<it increase and decrease respectively in each market supply 
quantity for the year 1976. The industry was assumed to be governed 
in such a manner that the Class II surplus milk price remained constapt 
I 
regardless of the suppl~ change, 
.... 
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Models D-3 and D-4 allowed supply in 1973 to decrease 3 and 6 
i 
percen!t respec.tively below the 1972 supply, or approximately 5 and 8 
percent below projected 1973 supply quantities in Model A-1. In adJi"':' 
tion, ~dels D-3 and D-4 were assumed to represent the fluid milk i~-
1 
dustry as characterized by shortages of milk. Class II prices were I 
allowed to change in accordance with the demand for manufacturing pJo-
ducts in the.industry. 
Equilibrium conditions in Models D-1 and D-2 differed only 
slight,ly from th,e 1976 equilibrium of Model. A-1. A decreas~ in sup~ly 
~ ! 
of 5.percent brought slightly higher prices in both the retail and ; 
I 
! 
production sectors. Farm revenue, however, decreased. With the exc'.ep.-
tion of the Northcentral region, changes in revenues, prices and quan-
i 
ti ties. in Model D-2 were consistently less than changes in M0del D-~. 
i 
Increased supply in Model D-1 allowed prices in the Northern r~-
gions.to in~rease slightly. The Southeast, Southwest and West regi~ns 
' I 
h~d lower prices. 
I 
Regfonal price changes differed samewhat from the 
magnitude of chan~e with decreased supply in Model D-2 but remained 1 
small relative to the .absalute.levels ef changes in Models D-3 and 
D-4. Model D-2 farm revenue increased for each region despite th~ 
reduced farm price in some regions. In combination, Models D-1 and 
i 
D-2 indicated the industry in a relative surplus situation would be! 
' 
rather insensitive to supply changes. The same was also found to hdld. 
true for price changes given proportional changes in demand. 
~odels D-3 and D-4 had proportional declines in aggregate cons~mp-
1 
ticm q'uantities that were ,in most regions less than the proportiona~. 
changes in supply available. 
I 
I 
With increased Class II prices, blend i 
I 
prices showed rather sharp increases over prices in the gene~al 
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equilibrium model. Both retail and farm revenues increased with thJ 
I 
i suppl~ reductions. 
I 
Models D-3 and D-4 indicated that the.sensitivity of; the indusiry 
; 
I 
depe"Q.~s -partially on the relative magnitude· of supply chati.ge. . Al th~ugh . 
Model !n-4 represented only a 3 percent additional supply reduction ~ver 
Model :D-3, ·changes experienced in the majority of the regional revei-
nues; prices; and-quantities were double or more the _changes experi~nced 
with the initial 1973 supply reduction of 5 percent. - Only in.the 
Northeast did the change.in consumption, retail price, and retail 
revenue rell).ain the same for the two models. 
CHAPTER IX 
SUMMARY AND CONCLUSIONS 
The· future environment that will prevail in thei.. dairy industry j 
i 
is unc'erta.ino Governmental policy towards inflaticm and the role ,o~ 
I 
the dairy inudstry in helping to solve the balance of payments prob1 
' 
lems could change the industry from one of a relatively surplus coridi~ 
i 
I 
tien to one of relative scarcity, or to a relative surplus conditiod. 
' I 
I 




attitudes about.the products of the industry may have turned in favqr 
I 
' ' of the indlust:ry as per capita consumption appears to be reversing a) 
previous.downward trend. Sectors are more interrelated as integrat~on 
of functions has occurred, and proce4ures for influencing prices 





The response to a new environment is unlikely to be uniform fo~ 
.· each each sector af the .industry or to be uniform for the different! 
geographical regions of the countryo Producers may gain and consumers 
i 
lose, (or vice versa), given a change in the conditions faced by the: 
participants in the industry. A new institutional pricing arrangement 
I 
may change, for example, consumption in a market in one region of t~e 
I 
UoSo ~ut have no effect en another region. I 
'the ebjecti-ve of the st~dy was to examine the fluid milk indus;ry 
i 
under alternative pricing and structural canditionso · Particular eml 




I market;s of the industryo The effect of alternative projections.in 
I 
i 
supply; and demand quantities was also to . be determined. -
The Models 
I 








programming routine for achieving a least cost spatial equilibrium ias. 
selected and adapted to the conditions of the flll,id milk industry. 






markets in existence January 1, 1972, according to tqe similarity ofi 
orders o. Data were abtained primarily from the Federal order system 
which represented 80 percent of the milk produced in the U.So that· 
was eligible for fluid use. Equilibrium market results were furthell' 
aggregated and reported fer six regional demarcationso 
The analysis of the industry under change began with a general 
equilibirum model. (Model A-1). This model presented .a base for com~. 
I 
' I 
parison of changes attributed to specific parameters or programs co~ered 
! 
in succeeding mode+so Model A-1 assumed an increasing Class II support 
I 
price throughout the 1972-1976 study period. Market retail price w~s 
I 
I 
a function of quantity consumed in the market. From the retail pride 
! 
I 
the Class I priGe was derived by subtracting processing and retailiig 
~J ! 
' 
costs incurred. Class I price could be no less than Class II price! 
I 
I 
plus 20 cents per cwto Processing cost was a function of the volume 
of miik consumed in the market and.the market structure for. that maf-
ket si~e. Retailing cast was calculated as a fixed percentage of t~e 
I 







sold by a market ceuld differ from the net blend price of any 
I 
tl.82 
other market.by ne more than the transportation coat between the 
i 
markets. Distance affected the per hundredweight cost ef moving milk, 
, . I 
To maintain a reserve supply of milk to account for seasonal and daily 
I 
' I 
variations in supply and demand, anly 81.3 percent of the fixed qua1-
tity of milk supplied in any one period was allawed to be used for I 
fluid purposes. 






parison with .the base modeL ~odel B-1 simulated the.minimum.Feder~! 
I 
order price structure in 1972. For the four years thereafter, the I 
I 
! 1972 minimum Federal order price was increased by the same.amount as· 
I 
the Class II price was increased each year. Model B-2 applied to 
all markets a uniform minimum Class I price each year which ranged 
from $7.00 per cwt. in 1972 to $8.02 per cwt •. in 1976. Model.B-3 
assumed a minimum Class·I price for each market based on the,cast. 
of specified feed ration far that market in 1972. 
Four changes in the. fluid milk industry's structure were alsa 
considered. In Mo4el c~J., the reserve requirement was.lowered to 
12~6 percent to account for only.the daily variation in·supply 
and demand.· At the retailing level in Model C-2, the retailing 
percentage cost markup was assumed·u~iform for each market. The 
tJ;"ansportation rate structure was lowered and raised. in ·Models C-3 
and C•4. In the latter model, the transportation rate was raised 
high enough,to prevent intermarket·milk movement. 
The industry under conditions of relative surplus er shortage ~as 





The 19;76 supply. in the base model was raised and lowered 5 percent i 
respedtively. The·Class II price.was.assumed·to be·indepeni:ient of jhe 
I· I 
quantUy of Class II milk sold. Models D-3 and D-4 represented the I 
shortage environment in which 1973 supply was projected to be first 13 
i 
! 
percen;t and then 6 percent less tha.n · in 1972. With shortages in th1 
I 
market, Class II price was assumed to be.a function of the quantity jof 
milk in the industry not.used for Class I purposes. 
Industry Equilibrium 
Consume~s represented in the base general equilibrium model (Mqdel 
I 
A-1) Vial~ed·the 44209 million cwto of fluid milk products purchased jat, 
: I 
$6,086.7 milliono The 1976 consumption was.19.5 million cwt. more ~han 
I 
' 
cons4med in 1972. Fluid milk usage in the u.~. was 6L8 percent of \the 
I 
I 
supply, of milk in 1972 and 60.8 percent ef the larger 728.3 million !cwt. 
of milk supplied in 1976. Relative to actual conditions in 1972; I 
I 
equilibrium under the model indicated lower.prices and increased co1-
sumption. Although the model assumptions were not identical, the r~~ 
I' 
I 
sults were consistent with the Ruane and Hallberg [37] study which ~lso 
i 
I 
indicated increased consumption and lower prices for 1967 in compar~son 
I 
with actual 1967 conditions. I 
I 
The quantity of fluid milk consumed in the Southeast (Regi~n 4)! 
I 
was.49.3 million cwt. in 1976 as compared with th~ 1972 demand of 4~.8 
I 
millio~ cwt. All other regional designations, likewise, indicated I 
increased consumption. Regional response, howevel;', was not, uniform.I 
I 
Supply. increased by more than demand quan'l;ities in each region with lthe 
I 
exc~ption of the Northeast (Regian 3) in which .the supply of 194.2 I 
millien cwt. in 1972 had declined to 187 .5 million cwto ·by 1976. 
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Equilibrium 1972 retail prices.ranged from $12.85 per cwt. in ! 
i 
i 
the W~st_(Region 6) to $15.21 per cwt. in the deficit Southeast.· Tije 
I 
i 
average U.S. retail price was $13.66 per cwt. for the same year but .i 
i 
stood at $13.74 per cwt. by 1976. While retail prices increased·in 
most.regions aver the study period, retail price declined in Region 1 
(Northcentral) from $13. 79 per cwt •. in 1972 to $12.95 per cwt. ·in 
1976. 
I With an increasing support price for each .study· year,. farm blend 
! 
I 
prices increased in all regie~s and at a proportionately greater rare 
than· the retail price increases. Regional prices .. conformed ta a I 
I 
I 
basing p0int system with the.1976 blend price in Region 1 at $6.21 jer 
i 
cwt. as compared with a $7.70 per cwt. blend price for Region 4. Th.e 
average U.S. blend price in 1972 of $6.32 per cwt. had increased to 
$6~73 per cwt. by 1976. 
Conclusions 
Given the equilibrium conditions.of th~ base model and the cha~ges 
! 
in equilib!C'.ium that eccurred under alternative pricing and structural 
i 
i 
conditions, several general conclusions can be stated. In addition~ 
several trends were apparent at the sectorial and regional levels. 
General Industry Analysis 
Interdependence .2£ Markets. Few markets in the fluid milk ind1s..,. 
try are independent of all other markets in the industry. This inter-
dependence is apparent in those markets that frequently import er 
export milk. The deficit Atlanta, Jacksonv~lle, Miami, and Memphis 




and 3 (Central and Northeast), to help meet thei,r excess needs. 
This held true regardless of the change experienced by the inqustry~ 
. I 
I 
The interdependence of markets holds even though markets may ndt 
I 
be actually involved.in intermarket transfers of fluid milk. When .ill· 
I 
! 
markets were considered independent (Model C-4 with .no movement of Jilk 
I 
I 
permitted), prices in the de:f;icit regions.were higher than in the h4se 
! 
I 
Model A-1. Retail prices were. also higher in the Southwest .. (Region i 5), 
! 
an area which imported little or no milk from other regions even when 
i 




in 1972, 93 cents per cwto lower in Model C-4 with movement restricted. ,. 
Multiple. gguilibria. There is 
I 
no single set of equilibrium prtces 
I 
and quantities for all markets in the fluid milk industryo Though mar-. , I 
I 
kets involved in imports and exports must-have price differences.co4-. 
I 
I 
sistent with such movements, pric,es ·in many markets ceuld move up ef 
I 
I 
down over a fairly wide range before prices were high enough to atttact 
i 
imports or low enough to supply other markets. Moreover, th~ price I 
i 
level for all markets could be higher or lower than current.levels ~Y. 
i 
moving in concert in respons~ to either a relative scarcity or a surplus 
environm~nt. 
Governmental Support. The government.support price for dairy 
products provides a floor for the.Class II price in Federal order m~r-
ketsc In Model A-1, only the. support price was.specified and was equal 
to th~ Class II milk price. In .Model B-1, the floor price plus Clals I 
price'differentials were·specified. Given the different results of 
the two models, the conclusion was that the support price of milk h1s 
I 
! 
its major impact on the.blend priqe of milk. An increase in the su~-
' i 
port.price wili be only partially passed to the fluid milk consumer! 
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From 1972 to 1976, the suppart.price increased 20.7 percent. In 
respanse, the U.S. average retail price of ,mi.lk increased only 0.6. 
percent in Model A-1, the general equilibrium model, but.increased .4 
percent in Model B-1. 
If the Class II price were raised within a given time. period, 1he 
I 
same conclusion could be.drawn. In Model D-3, the.Class II price wJs 
I 
determined endogenously to be $6.30 per cwt. Regional 1973 blend [ 
I 
prices in the model were all.higher th~n the blend prices.derived i~ 
i 
Model B-1 in which .the present Federal order pricing system was sim1-
lated with a Class II or support price of $5,29 per cwt. Regianal i 
l 
retail prices, on the other hand, in Madel D-3 were .less than the 1973 
I 
regional retail prices for Model B-1 in 5 of the 6 regions.· I 
I 
Minimum Class l Prices. The·goal1;1 of minimizing total industr:>1' 
I 
cost and of maintaining a minimum Class I price for each market canlbe. 
I 
canflicting goals. In Model.B-1,. transportation minimization was itj-
1 
i 
consistent with the Federal order minimum Class I price structure. I 
I 
I 
Thecenflict also arose beginning with the 1974 period in Model B-:-2J · 
I 
Solving for spatial equilibrium alone in Models B-1 and B-2 changed ithe 
i 
milk movement pattern as the more northerly markets exported .milk tq 
' 
achieve equilibrium with surrounqing markets. 
Imposing a minimum. Class. I price on each market likely will r~{se 
I 
I 
the price to consumers as·compared with tj:le consumer price when no i 
i minimum.Class I price is specified. Restricting Class I prices acc~rd~ 
ing tE> the 1972 Federal order system of prices (Madel B-1) raised tJe 
equilibirum prices in all but four market;s even thqugh.only a few ~J 
the markets in Model A-1 had 1972 equilibrium Class I prices that w~re 
I 








$6.52 lper .cwt. in Model B-1, 20 cents per cwt. more than in the bas~ 
model·for the same priod. 
As time progresses, the minimum price in a market could also b~ 
the prevailing price in the market, In l!Ddels B-1 and B-2, many of I 
I 
the markets had prevailing Class I prices in 1972 well above the mi,i-
mum prices stated for the markets •. By 1976, in both models, over two-
! 
i 
thirds of the markets indicated a prevailing price equal to the min~mum 
I 
I 
; price imposed. · 
I 
I 
Model B-2, with .the uniform minimum Class I price in each mark~t; 
I 
is not comparable with :the Blakley [6], Associated _Reserve St~ndby ~ool. 
i 
Committee [3], or Babb and Minden [4] studies in which a single Cla,s 
I price system was analyzed. The minimum Class I price in Model B-2 
served as only a limit. No attempt was made to force the uniform 
limit price to be.the prevailing price. It appeared 9 however, that 
a.uniform prevailing price with milk movement accurring was not.con1. 
sistent with a spatial equilibrium. 1 
I 
Structural Changes. Structural changes in the,industry which w:ere 
I 
I considered h~ve little effect on the quantities of milk produced or, 
. I 
consumed. In Models C-1 and C-2, quantities of milk produced or con-
I 
sumed usually changed less than 1. 0 million cwt. in any one .. periad Js 
I 
I 
compared with ~odel A-1. Such was.not the case in Models B-1 and B~2 
I 
I 
with pricing system changeso I 
I 
Alternative SuPJ2_ly .!£! Demand Balances. An industry character:ilzed 
by a l.arge·amount of surplus milk on the.market would be rather insJn-
sitive to changes in th~ relative supply and demand in th~ market, I 
I 
In Medel D-2, a 5 percent .decrease in supply increased the average ~oSo 
1188 
blend price fer 1976 by only 14 cents per cwt. In Model D-1, with Jn 
additi:onal 5 percent supply quantity available in each market, reta~l 
! 
prices in the Northern markets increased. The· U .s. _average blend ptfice 
at $6.72 per cwt. was only one cent per cwt. lower than the equilibJium 
blend price in Model A-1. 
Prices deriveq. wit!) a 5 percent increase in supply (Madel D-1) I 
I 
were equal to the prices derived givena 5 percent reductien in dem,nd. 
The decline in the aggregate price agreed with the directfonal pricJ 
I 
change when 5 percent.of the fluid milk market was surrendered to aisyn-
thetic milk product in the Ruane and H~llberg [37] study. 





i , I quant .t11s 
if there is a general shortage of milk. In Model D-3, with a derivJd 
I 
higher Class II price and·increased retail prices, the U.S. average] 
i 
blend price in 1973 increased 63 cents per cwt. While the respansel 
in Model.D--3 to an initial 5 percent decrease in market supply quanti-
1 
I 
ties was relatively large, an additiona1·3 percent supply reductienl 
(Model,D-4) indicated price and quantity responses in most,regions I 
that were about.double the responses of Model D-3 in relation to th¢ 
i 
base madel. U.S. blend price in Model D-4 was $1.27 per cwt •. highef 
i 







Transportation •. TransportaUon cost.associated with intermarktt 
. I 
transfers ef.fluid milk is a small part of the tat;:al service casts·if 
the industry. The transportation rat;:e structure does, hewever, have. 
. I 
I 
an impact on th~. quantity of milk exported among markets, the movement. 
i 
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pattern of milk, and the prices for milk. In Model·B-3, slightly ov;er 
! 
7 million cwt. of fluid milk was. transported between the. markets at t · 
cest of $5,464.5 thousand, ab~ut 0.20 percent of .the total seryice 
1 
. i 
costs. With a slightly higher transport rate, the, cost ef moving tne 
I 
I 6,00L2 theusand cwt. of milk in 1972 for Model C-2 was 0.24 percen~ ·. 
of the total processing, retailing, and transporta~ion costs. · 1i 
I 
I 
The Blakley and Kloth.[8] and Dobson and Babb [14J studi,s ind~-
1 
cated considerably larger quantities of milk movement than were ind{-
1 




however, prices in the various markets were not allowed.to respond 40 
I 
the quantities of milk imported or exported. The models employed wcire 
primarily transportation or transshipment models, I 
Prices of milk in the areas importing milk are likely to decrease 
i 
with reduced transportation rates. The retail price of $18.30 per 4wt. 
I 
! 
for the deficit.Southeast in Model C-4 decreased to $15.21 and $14.85 
I 
I 
per cwt. respectively in Models A-1 and C-3 with decreased transpor~a-
1 
tion rates. Retail prices in markets exporting milk in Models A-1 I 
I 
and C-3 moved in the opposite direction of transportation rate changes 
i 
to imply that cast.changes are not fully passed to either the importing 
or exporting milk marke~s. 
Processing. Processing cost is unresponsive .to changes in the 
fluid milk industry. U.S. average processing cost was. $1.45 per cw~~ 
. . . I 
in the medels. In 1976, several of the models had a U.So. average_cCllst 
of $1044 per cwt. Regional costs ranged from $1.50 per cwto in the 
Seut:hwest to $L41 per cwto in the -.Northeast. With essent:i,ally 
change·in per.unit.cast, total processing cost in a model was a 






~etailing. Retailing cost in the models increased and decrea.sJd 
I 
I 
according to the change in the retail price, i.e. , a higher · retail I 
pri<e increases the market retailing cost, Such occurred as a resu+ 
of the inelasticity of retail demand for each market and the constant 
percentage retail cost markup. Changes in the industry did not appJar 
to shift consumption enough to significantly affect the national or I 
I 
I 
regional weighted average retailing markups. As shown in Model C-2 ,I 
. I 
changing the retailing markup percentages would have some effect on j 
the ind us try. Retail prices; for markets in which retailing markup I 
cost was reduced, were less while producer blend prices increased. I 
I 
I 
To have raised the retailing cost percentage brought increased retafl 




Changes in th~ price or market structure-of the fluid milk ind~s-
i 
try will not affect the geographic regions of the country uniformly ·I 
In Model B-1, the 1976 retail price in Region 3 at $16.02 per cwt. 
I 
showed the greatest ,proportional change relative to Model A-1. Blend 
i 
price for the same model and time period increased over Model A-1 p,o-
portionately mare.in Region 2. A uniform retailing cest markup (Mo~el 
I 
I 
C-2) had the. greatest prapertfonal affect on the 1972 , retail price I 
I 
I 
in Region l.but changed blend price in the Southeast region the mos1. 
of any region. While the Southeast had the greatest percentage re- I 
sponse at the retail level in Model D-4, Region 1, the Northcentral 
area, had the largest farm blend price response. The response-of 
supply and demand to industry change was likewise as inconsistent ~ong 
I 
regions.; Despite th,e wide variation in respons~ for the same model,! 
191 
however, prices in all models generally conformed to a basing point 
pricing scheme in which Northcentral prices were the lowest in the ij.S. 
I with the Southeast having the highest level of prices. 
Prices in comparison with .Model A-1 will generally move in the 
same direction given changes in the,fluid industry pricing structur,. 
Stiuctural changes can be instigated though that could raise prices I 
! 
in some areas but decrease them in others. For example, the increase 
I 
in supply in Model D-1 raised the retail prices in the Northern regions· 
I of the U.S. but reduced them in the Southern markets. Lower transpcir-
tation costs in Model C-3 had a similar effect but with different 





To indicate the equitableness of change in the fluid.milk indus-
1 
try, changes in consumer.expenditure and producer revenue were defiled 
to be proxy measures of changes in consumer surplus and producer sur-




ferreq to producers in a one-to-one relationship or in the same ratto 
I 
I 
for each ~egiono In most all models the ratio of change in farmer I 
I 
revenue to change in consumer value, given price o~ structural chan~e, 
was greater than 1.0 for Regions 4 and 5. On occasion, such as in 1:
1
976 
for Model B-2, the ratio was also greater than 1.0 for the Central 
i 
region. The, Northe,asl; rather consistently had the lowest ratioo Fot 
! 
I 
the 1972 period in Model B-2, farmer revenue increased only 69 cent$ 
I 
for each one.dollar increase in consumer value. Such is a result of 
the relative elasticity of retail demand in the regions. 
Further Research and Model Development 
'l;'h~.s study dealt .with _only the aggregate of fluid milk productL 
192 
' I 
Changes in the industry.could affect the manufactured products sect4r 
I 
as we.1:1, especially if the industry is characterized by shortages o~ 
milko The addition of a derived demand for these dairy products inJo 
I . 
I 
the model would enable an evaluation of the changes in consumer wel~are 
I 
derived from the consumption of both the fluid and manufactured dai~y 
I 
products in relation to the changes in welfare of the producer unde, 
alternative milk industry conditions~ Ta conform to the regional and . I 
I 
sector aµalysis for the fluid milk portion of the industry, the derived 
! 
I 
manufactured products demand should reflect regional differences inl 
raw milk Product thrn,uglil demand as well as the process of moving the ~ . - I 
the .channels of transformation into.the final consumable product. I 
I 
Retailing cost was treated as·a fixed percentage of the retail I 
I 
price regardless of the quantity of milk in the market retail chann~l. 
The percentage or cost structure, however, may change with volume. !The 
I 
I 
level.of competition may also change the markup of fluid preducts. 
Changing the retailing cost markup in the present model did affect ~he 
i 
prices in the industryo If, indeed, the retailing cost structure o~ 
I 
i 
the fluid milk industry is a function of volume, incorporating the -I 
relationship into the model.would add to its realism. I 
I 
The .level and composition of milk consumption has been changing 
i 
0ver the past several years. This change would likely be reflected!in· 
I 
the demand schedule.for fluid-products. The·demand could shift in J . . I 
I 
parallel move, but, more.than likely, the change.in consumer attituie 
would'be reflected in a combination demand·schedule shift as well as a 
change in the elasticity of the consumer demand schedule. The·sensiti-
1 
I vity of the industry equilibrium conditions to demand elasticity chjnges 





Both the Blakley and Kloth [8] and Dobson and Babb [14] studie, 
I 
indicated rather large quantities of packaged milk moved among·markets. 
. ! 
I 
In the Kloth.study the quantity of packaged milk moved was less tha1 
the quantity of bulk milk transported, The relationsh~p was the op~o~ 
site in the Dobson and Babb study. The addition of a packaged milk I 
/ 
. I 
transfer dimension to the present study model could reflect new equili-
1 





of the small quantity of bulk milk moved in this study, however, only 
! 
a small quantity of packaged milk could be expected to be transportJd 
among,markets in that type of model. I 
I 
I 
The effect of a noncompetitive bargaining environment needs tol 
i 
be investigated, In the model perfect competition was assumed, but 
with the growth of cooperatives and their ability to negotiate prices 
as well as to influence the quan~ity of milk supplied, the structur! 
of the production sector will continue to change, As was discussed I 
by Kottke [29], pricing under conditions other than competitive 
I should be appropriately considered in any model. 
Finally, consumption estimates, demand and supply functional 
I 
relationships, the structure of the,processing and retailing sector$, 
transportation costs, and other industry conditions that are 




" h I in t e1 
! 
I 
fluid milk industryo The results of a model simulating a present d~y 
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DEMARCATION OF REGION, KEY CITY, AND FEDEru\,L 
ORDERS FOR EACH STUDY MARKET 
































Puget Sound (1125) 
Oregon-Washington (1124) 
Inland Empire (1133) 
Great Basin (1136) 
Western Colorado (1134) 
Central Arizona . (1131) 
Rio Grande (1138) 
Texas Panhandle (1132) 
Lubbock-Plainview (1120) 
Red River Valley (1104) 
Central West Texas (1128) 
North Texas (1126) 
South Texas (1121) 
Corpus Christi (1130) 
San Antonio (1127) 
Austin-Waco (1129) 
Oklahoma Metropolitan (1106) 
Memphis· (1097) 
Central Arkansas (1108) 
Ft. Smith (1102) 
Mississippi (1103) 
Northern Louisiana (1096) 
New Orleans (1094) 
Tampa.Bay (1012) 
Southeastern Florida (1013) 




TABLE, XLII . (Continued) 
Federal Milk 
Market Region Key City Orders 
(Order Number) 
15 2 Louisville Nashville (1098) I 
Louisville-Lexingtqn-Evansvil . ie 
(1046) 
Paducah (1099) 
16 2 St, Louis Southern Illinois (1032) 
St. Louis-Ozarks (1062) 
17 2 Columbus Ohio Valley (1033) 
18 2 Indianapolis Indiana (1049) 
19 2 Pittsburgh Eastern Ohio-Western 
Pennsylvania (1036) 
20 3 Baltimore Middle Atlantic (1004) 
21 3 New York New York-New Jersey (1002) 
22 3 Boston Boston Regional (1001) 
Connecticut (1015) 
23 2 Detroit Southern Michigan (1040) 
Upstate Michigan (1043) 
(1041) Michigan Upper Peninsula 
24 1 Chicago Chicago Regional (1030) 
I 
Central Illinois (1050) 
I 
25 1 Minneapolis Duluth-Superior (1069) I 
I 
Minneapolis-St. Paul (1068) 
Southern Minnesota-Northern 
I Iowa (1061) I 
I 26 1 Des Moines North Central Iowa (1078) 
Quad Cities-Debuque (1063) 
I Des Moines (1079) 
Cedar Rapids-Iowa City (1070) 
27 1 Fargo Minnesota-North Dakot~ (1060) 
28 2 Omaha Eastern South Dakota (1076) 
Nebraska-Western Iowa (1065) 














Kansas City (1064) 
Wichita (1073) 
Neosho Valley (1071) 
Eastern Colorade (1137) 
Knoxville (1101) 
Appalachian (1011) 




MARKET DATA FOR ESTIMATING 1972 RETAIL 











































































































































cEstimated from-data in [55, January-December, 1972 and 
47}. Retail price equivalent is equal to the price of a half _ 
gallon of milk in a paper carton converted to a price per 
hundredweight basis. 
d 
Source: Adapted fro~ [47]. 
204 
TABLE XLIV 
ESTIMATED MARKET RETAIL DEMAND FUNCTION COEFFICI~NTS 







































































































































































































































. . I 
~Functiens·are linear and of the form Pj =a,+ bjXj, wh~re Pjl = 
retail price af fluid milk ($ per cwt.) in marketJj; Xj ,= consumptif)n 
ef fluid milk (cwt.) in market j; bi= slope coe~ficient in market I; 
and aj ... intercept coefficient in market j. ; · . 
1 
' ' 
. I ' 
TABLE XLV 
MARKET PROJECTS OF FLUID MILK CONSUMPTION, 1972-1976 ---------~. -- -~-- -- -
Yearly 
Market Percentage, 19722 1973 1974 1975 1976 
Increase 
(cwt.) 
1 1.4 6,248,700 6,336,182 6,424,888 6,514,837 6,606,044 
2 0.9 8,625,620 8,703,251 8,781,580 8,860,614 8,940,360 
3 LB 3,524,530 3,587,972 3,652,555 3,718,301 3,785,230 
4 3.7 4,953,170 5,136,437 5,326,485 5,523,565 5,727,937 
5 1.8. 7,165,100 7,294,072 7~425,365 7,559,022· 7,695,084 
6 1.3 9,415,220 9,537,618 9,661,607 9,787,208 9,914,441 
7- 1.9 13,437,230 13,692,537 13,952,696 14,217,797 14,487,935 
8 0.9 5,699,690 5,750,987 5,802,746 5,854,971 5,907;666 
9 1.0 6,582,750 6,648,578 ~, 715,,,,.()63 -6-,18i,214 · 6,850,036 
10 1.5 6,247 ,no 6,341,487 6,436,609 6,533,158 6.631,155 
11 2.2 3,705,750 3,787,277 3,870,597 3,955,750 4,042,776 
12 3.8 11,109,980 11,532,159 11, 970:~ 381 12,425,256 12,897,416· 
13 1. 7 6,015,000 6,117,255 6,221,248 6,327,010 · 6,434,569 
14 2.0 12,784,740 13,040,435 13,301,244 13,567,268 13,838,614 
15 L2 12,590p010 12,741,090 12;893,983 13,048,711 13,205,296 
16 0.4 18,026,780 18,098,887 18,171,283 18,243,968 18,316,944 
17 · Ll 22,729,940 22,979,969 23,232;749 23,488;309 23,746,681 
18 LO 13,675,800 13,812,558 13;950,684 14,090,190 14;231;092 
19 0.2 21,738,970 21,782,448 21,826,013 21,869,665 21,913,404 
20 2.0 30,813,200 31,429,464 32;058,053 32,699,214· 33,353,199 
21 0.7 51,083,310 51,440,893 51,800,979 52,163,586 52,528,731 
22 1.1 31,192,650 31.535,769 31,882,663 32,233;372 32,587,939 
23 0.8 25,828,540 26,035,168 26,243;450 26,453,397 26,665,024 
24- l_._ .16-,lL4 __ ,J._6_0 36_,_6_0_8_,_250 32_,_0!t-_I_,_5_4_9 _3_1_,-4_9_2_;]._2_0 3_I.;_2!1-_2_,_Q2_5 





























1973 1974 1975 
~--, --(cwt~)-- --------~--- · ----~~ -~ 
79082,526 7,117,939 71,535,288 
2,081,754 2,090,081 2,098,441 
7,292 lJ05 7,321;875 7,351,163 
9,009,515 9,063,572 9,117,953 
6,174,906 6,304,579 6,436,975 
8,952,324 9,006,038 9,060,074 
427,806,309 432,955,293 438,189,186 













REGIONAL LONG-RUN AND SHORT-RUN PRICE 























cRegional,definitions are as follows: ~egio~ 1,: 
Northeast+Ohio+West Virginia+Virginia; Region 1_: Corn, 
Belt+Michigan; Regien 1_: Minnesota+Wisconsin; R_!gien 
i: The Carolinas+Georgia-HFlorida; Region 1= Tenne-
ssee+Alabama+Mississippi+Louisiana+Arkansas+oklahoma+ 
Texas; Region§_: The·Dakotas+Nebraska+Kansas; Reg_ion z~ Montana+Wyoming+Calorado+New Mexico+Utah+Nevada; 




































MARKET SUPPLY QUANTITIES AND BLEND PRICES 
· P¥ Mif,K, 1971 AND 1972a 
Prod.ucer Milk 



































































qGrade A milk of 3.5 percent butterfat content. 
Weighted Average 
Federal Order Mini-










































































cMarket prices reflect order prices weighted by supply quantities 
of milk, I 
dAdjusted from reported data to reflect average conditions in the 
marketi;. . . I 
210 
TABLE XLVIII 









































































































































34. 086 1 
I 
aEquations have a Koyck dist.ribution of lag and are of the forJ 
PTi = ai + bi PTi,t-l + ci BPJi,t-1 where: PTi = milk production j 
(million lbs.) in supply market i for period t; PTi t-1 = milk pro-J 
duction (million lbs.) in supply market i for periad t-1; BPJi t-1 -
blend price ($ per cwt.) for milk in supply market i for periocl t-1;1 
ai '"' intercept constant fo:rr: supply market i; bi = lagged production ! 
coefficient for supply market i; and ci = lagged blend price coeffi 1 
cient for supply market i. 
TABLE XLIX 
SEASONAL INDEX OF AVERAGE DAILY DELIVERY PER 
PRODUCER, AND IN-AREA SALES OF FLUID MILK 
















8 Source: [10]. 
bBased on years 1965-1969. 


















DAILY INDEX OF IN-AREA SALES OF FLUID 
MILK, COMPARABLE FEDERAL ORDER 
MARKETS, 1963-1972 
Index _a Index _b 
Day Sunday Sales Sunday Sales 
Included Excluded 
Sunday 7.3 o.o 
Monday 124. 2 · 107.6 
Tuesday 102.4 ~8.7 
Wednesday 99.8 86.4 
Thursday 106.4 9,2.2 
Friday 125.7 lQB.9 
Saturday 134.2 116,2 
aSource: {10] • 










YEARLY CLASS II MILK PRICE FOR 










AVERAGE MARKET SHARE OF PROCESSORS BY .SIZE OF MARKETa 
2nd 3rd 4th 5th-8th Market Largest 
Size Firm Largest Largest Largest Largest 
Firm Firm Firm Firm· 
(percent) 
Small 41.05 21.15 13.30 6.55 12.35 
Medium Small 35.80 21.75 13.00 7.80 12.95 
Medium 35.60 17.90 13.80 8.70 17.10 
Large 23.40 15.70 12.75 10.40 23.30 
Very Large 17.90 13.10 7.60 6.60 16.40 




.. _ Firm 
5.60 
8.70 

























SIZE CLASSIFICATION OF STUDY MARKETS 
Federal Sales 
Orders Per Size 
Representedb Order Range-
(number) (thousand lbs.) 
14 75,554 <150,000 
22 183,813 150,000-250,000 
10 304,428 250,000-450,000 
20 574,871 450,000-900,000 
6 1,790,600 > 900,000 
72 
aDecemb_er 1965 data reported in [31, p. 4] adjusted te yearly basis. 
bMarket orders represented in [31]. 
Study 












MARKET DATA FOR ESTIMATING RETAILING COST PERCENTAGE MARKUPS 
--
Orders Sales Retailing Retail ":-·"Retailing Processing Marketing and Market Per Per Costd Margin Distribution Equivalent Cost. -Market Order_c Price · Markupe Mar in . ~·- :,. 
(number) (cwt.) ($/cwt.) (percent) 
1 1 6,248,700 L45 6.74 5.29 13.60 38.90 
2 2 4,312,810 1.48 6.25 4. 77 13.21 36.11 
3 2 1,762,265 1.61 6.55 4.94 13.45 36.73 
4 1 4,953,170 1.47 4. 77 3.30 12.31 26.81 
5 5 1,433,020 1. 66 7.05 5.39 14.61 36.89 
6 1 9,415,220 1.43 6.90 5.47 14.45 37.85 
7 3a 4,479,076 1.4$ 6.27 4.79 14.27 33.57 
8 1 5,699,690 1.46 6.48 5.02 13.67 36. 72 
9 3 2,194,250 1.57 7.02 5.45 14.18 38.43 
10 2 3,123,885 1.52 7.47 5.95 14.95 39.80 
11 1 3,905,750 1.49 7.01 5.52 14.86 37.15 
12 2 5,554,990 1.46 6.24 4.78 14.31 33.40 
13 1 6 015 000 1.46 6.03 4.57 13.88 32.93 ' . ' .... 
14 1 12,784,740 1.42 8.62 7.20 16.16 44.55 
15 3 4,196,670 1.48 6.76 5.28 13~81 38.23 
16 2 9,013,390 1.44 6.85 5.41 13.65 39.63 
17 1 22,729,940 1.41 6.17 4.76 13.09 36.36 
18 1 13,675,800 1.42 5. 71 4.29 12.54 34.21 
19 1 21,738,979 1.41 6.46 5.05, 13.51 37.38 
20 1 30,813,200 1.41 6.89 5.48 14.76 37.13 
21 1 51,083,310 1.40 6.67 5.27 14.32 36.80 
22 2 15,596;325 1.42 6.37 4.95 14.35 34.49 
2.3_ 3t, _8_,_6_Q9_;5J.3- ._4_4___ 5_.Ji.-1 t._._o3_ 12.-38 32 .• -55 
















3 4,361;607 1.48 
4 1,761,822 1.61 
l 2,073,460 1.58 
3 2,421,217 1.55 
3 2,985,260 1.52 
l 6,047,900 1.45 
3 2,96p,310 1.52 
aExcludes Austin-Waco order. 
bExcludes Central Illinois order. 
eRetailing and.Distrib),ltion Margin x 100 





. Mar~in · 













13. 80 · 
12.51 


















FIVE-YEAR AVERAGE PRICES PAID FOR DAIRY FEED (16% PROTEIN), 
PRICES RECEIVED FOR ALFALFA HAY (BALED), AND ESTI~TED 
COSTS FOR A FIXED RATION, BY ST.t\TES, 1968-1972 
' 
Dairy Feed · Alfalfa 
State (16% Hay Fixed Ration Cost 
Proteinl ~Baledl 
($/ton) ($/ton) (dollars)a ($/cwt. of millc) 6 
I 
I 
Maine 76.95 34.04 314.99 2.63 I 
New Hampshire 76.12 · 38.30 326.17 2. 72 · 
Vermont 75.45 35.86 316.67 2.64 
Massachusetts 74.85 42.17 334.93 2.79 
Rhode Island 75. 30 · 44.72 344.18 2.87 
Connecticut 74.72 43.74 339.53 2.83 
New York 77 .35 28.65 299.09 2.49 
New Jersey 81.43 40. 43 · 347.22 2.89 
Pennsylvania 80.30 33.81 323.31 2.69 
Ohio 84.12 · 28.29 316.24 2.64 
Indiana 80.82 27.19 303.86 2.53 
Illinois 82.63 25.53 303.52 2.53 
Michigan 77 .38 25.08 287.93 2.40 
Wisconsin 71.03 20.69 256,96 · 2.14 · 
Minnesota 66.18 21.24. 245.59 2.05 
Iowa 75.73 21.20 271. 25 2.26 
Missouri 71.20 25.66 273.07 2.28 
North Dakota. 68.85 18.24 243.35 2.03 
South Dakota 77 .98 19.32 271.40 2.26 
Nebraska 74.70 20.91 267.56 2.23 
Kansas 74.22 24.47 277 .48 2.31 
Delaware 80.25 39.43 340.88 2.84 
Maryland 79.28 37 0 72 332.87 2. 77 
Virginia 81. 72 41.24 350.55 2.92 
West Virginia 83.47 36.70 340.97 2.84 
Nerth Carolina 77 .25 38.38 329.47" 2. 75 · 
South Carolina 77 .30 37. 04 . 325.39 2. 71 
Georgia 79.20 37.04 330.52 2,75 
Florida 72.75 39.33. 318.97 2.66 
Kentucky 75.67 31.84 304.61 2.54 
Tennessee 74.42 34. 54 · 309.74 2.58 
Alabama 74.87 37.25 319.49 2.66 
Mississippi. 71.55 32.48 295.50 2.46 
Arkansas 70.98 31.19 289.90 2.42 
Louisiana 73.85 32.30 301.14 2.51 
Oklah0ma. 69.70 31.29 286. 75 2.39 
Texas 75.40 34.80 313.20 2.61 
Montana 68.47 24.97 263.53 2.20 
Idaho 73.82 23.68 273.91 2.28 
Wyeming 80.10 23.55 290.45 2.42 · 
TABLE"LV (Continued). 
State 
Dairy Feed Alfalfa 
I (16% Hay Fixed Ration Cost 
I · Protein) (Baled) 





































aTotal ration cost based ori 3.15 tons.hay+ 2.70 tons.concen-
trate •. 
bRation cost.divided by 120 cwt. of milk. 
APPENDIX B 
SELECTED MARKET EQUILIBRIUM CONDITIONS -



































SUPPLY QUANTITIES OF MILK, MARKET TOTALS -
MODEL A-1, 1972-1976 
1972 1973 1974 1975 
(million cwt, ) . 
15.1 15.4 15.8 16.0 
14.7 15.0 15.2 15.4 
5.9 6.1 6.2 6.4 
6.5 6.9 7.3 7.6 
9.2 9.2 9.3 9.4 
12.7 12.8 13.1 13.4 
17.1 18.4 19.3 20,l 
7.7 7.9 8,1 8.3 
6.5 6.7 6.8 6.9 
7.5 8.3 8.8 9.1 
6.2 6.3 6.5 6,6 
1L6 12.2 12.7 13.2 
5.9 6.3 6.7 7.0 
13.2 14.1 14.9 15.5 
17,6 17,9 18.1 18.3 
27.1 28.8 30.2 31.4 
3L3 32.2 32.9 33.6 
19.2 20.0 20.6 21.1 
33.2 32.9 32.7 32.6 
44.7 44.3 44.0 43.8 
100, 7 99.0 97.7 96.8 
48.8 48.4 48.l 47.9 
40,6 41.6 42.4 43,1 
86,2 89.7 92.1 93.8 
29.5 30.7 31.7 32.4 
12,2 12,1 11.9 11.8 
7.9 8.3 8.6 8.8 
13.1 14.0 14.6 15.1 
14.6 14.3 14.1 13.9 
7.7 7.7 7.8 8.0 



































































DEMAND QUANTITIES OF FLUID MILK, MARKET 
TOTALS - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
(million cwt. ) 
6.2 6.3 6.4 6.5 
8.6 8.7 8.8 8 .• 9 
3.5 3.6 3.7 3.7 
5.0 5.1 5.3 5.5 
7.2 7.4 7.5 7.6 
9.7 9.6 9.7 9.8 
13.7 13.9 11+~:0. 14.2 
5.8 5.8 5.8 5.9 
6.6 6.6 6.7 6.7 
6.2 6.3 6.4 6.5 
3.9 3.8 3.9 4.0 
10.6 11.0 11.4 1L7 
5.9 6.0 6.1 6.1 
12.5 12.8 13.2 13.2 
12. 7 · 12.8 12.9 13.0 
18.0 18.0 18.3 18.1 
22.7 23.0 23.2 23.5 
13.7 13.8 14.1 14.0 
21. 7 21. 7 21.8 21.8 
31. 7 32.3 32.9 33.4 
51.0 51.4 51.8 ~.2.2 
31.2 31.5 31.9 32.2 
25.8 26.0 26.2 26.5 
35.3 36.0 36.7 37.1 
13.1 13.2 13.4 13.6 
7.0 7.1 7.1 7.2 
2.1 2.1 2.1 2.1 
7.4 7.5 7.6 7.5 
9.1 9.2 9.3 9.3 
6.2 6.3 6.4 6.5 



































































EXPORT (IMPORT) QUANTITIES OF FLUID MILK, 
MARKET TOTALS - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
(thousand·cwt.) 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
(36. 0) o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
(1,275.4) (1.235.3) (1,213.0) (1.149.7) 
(111.7) o.o o.o o.o 
1,155.0 o.o o.o 768.3 
(1,232.4) (1,084.1) (1,030.4) (936.7) 
(1,147.9) (860. 7) (631. 8) (381.1) 
(1,849.6) (1,307.4) (1,063.4) (578.9) 
1,629.2 799.3 o.o o.o 
o.o o.o 1,.213. 0 o.o 
o.o o.o o.o o.o 
209.8 o.o 308.8 o.o 
o.o o.o o.o o.o 
1,336.9 1,944.8 1,662.2· o.o 
o.o o.o o.o o.o 
o.o o.o Q.O o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
1,275.4 1,235.3 o.o 1,149.7 
36.0 o.o o.o o.o 
10.6 508.1 754.6 1,128.3 
1976 





• I o. (i) 
I 
































































CLASS I UTILIZATION PERCENTAGES OF MILK SUPPLIED, 
MARKET AVERAGE:.S - MODJl:.L A-1; 1972-1976 
1972 1973 1974 1975 
(percent) 
41.5 41.0 40.7 40.6 
58.9 58.1 57. 7 57.4 
59.7 58.8 58.5 58.5 
76.5 74.5· 73.2 72.4 
78.2· 79.7 80.3. 80.5 
76.9 75.2 74.0 73.0 
80.4 75.5 72.4 70.7 
74.7 73.3 72.1 70.7 
81.3 81.3 81.3 81.3 
81.3 76.7 73.5 71.8 
81.3 60.2 60.1 72.6 
81.3 81.3 81.3 81.3 
81.3 81.3 81.3 81.3 
81.3 81.3 81.3 81.3 
81.3 75.9 71.3 71.2 
66.5 62.7 6.4.6 57.7 
72. 6 71.4 70.6 70.0 
72.l 69;0 69.8 66.5 
65.6 66.1 66.6 67.0 
73.9 77 .4 78.6 76.3 
50.7 52.0 53.0 53.9 
63.9 65.2 66.3 67.3 
63.5 62.6 61.9 61.4 
40.9 40.1 39.8 39.6 
44.3 43.1 42.3 41.8 
57.6 58.7 59.6 60.4 
26.2 25.2 24.4 23.9 
56.5 53.6 51.7 49.8 
71.6 73.4 65.9 75.2 
81.3 81.3 81.3 81.3 



































































RETAIL PRICES FOR FLUID MILK, MARKET 
AVERAGES - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
($/cwt.) 
13.60 13.60 13 .60 13.60 
13.21 13.21 13.21 13.21 
13.45 13.45 13.45 13.45 
12.31 12.31 12.31 12.31 
14.32 14.33 14.42 14.61 
13.63 14.13 14.21 14 .40 · 
13.65 13.92 14.15 14.27 
13.12 13.20 13.34 13. 67 
14.22 14.18 14.17 14.38 
15.02 14.95 14.95 14.93 
13,50 14.86 14.81 14.42 
15.39 15,54 15.66 16.05 
14.20 14.38 14.52 14.95 
16.67 16.75 16.46 16.95 
13.53 13. 71 13. 79 13.89 
13,76 13.83 13.31 13.94 
13.09 13.09 13.09 13.09 
12.55 12.61 12.21 12.69 
13.51 13, 57 13. 61 13 0 63 
12.57 12.57 12.64 13.09 
14.40 14. 33 · 14.32 14.32 
14.35 14.35 14.35 14.35 
12,38 12.38 12.38 12.38 
14.83 14.35 13. 93 13. 91 
11.83 11.83 11.83 11.83 
12.24 12.24 12.24 12.24 
13.80 13.80 13,80 13,80 
11.62 11.31 11.09 11.43 
13.35 13.11 13.18 13.19 
11.68 12.56 13.08 13 .47 



































































CLASS I PRICES FOR FLUID MILK SOLD, MARKET 
AVERAGES - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
($/cwt,) 
6.86 6.86 6.86 6.86 
6.96 6.96 6. 96 · 6.96 
6.90 6.90 6.91 6.91 
7.54 7.54 7.55 7.55 
7.38 7.39 7.45 7.57 
7.04 7.35 7.40 7.52 
7.59 7. 77 7.93 8.01 
6.84 6,89 6.99 7.20 
7,19 7.16 7.16 7.29 
7,53 7.49 7.49 7.48 
6.99 7.85 7.81 7.58 
8.79 8.89 8.97 9.23 
8.07 8.19 8,29 8.57 
7,82 7,87 7.70 7.98 
6.88 6.98 7 I 04 . 7.10 
6.87 6,92 6,60 6.98 
6.92 6.92 6.92 6.92 
6.84 6.88 6.62 6.93 
7.05 7.09 7 .11 7.12 
6.50 6.50 6, 54. 6.83 
7.70 7.66 7.65 7.65 
7.98 7.98 7 I 98 . 7.98 
6.91 6.91 6.91 6.91 
7.55 7.26 7.01 7.00 
6.34 6.34 6.34 6.34 
6.39 6.39 6.39 6.39 
6.37 6.37 6.37 6.37 
6.04 5.84 5~ 70 · 5. 92 · 
6.29 6.15 6.19 6.20 
5,93 6.49 6.82 7.07 




































































FARM BLEND PRICES fOR MILK, MARKET 
AVERAGES - MODEL A-1, 1972-1976 
1972 1973 1974 1975 
($/cwt,) 
5.73 5.93 6.0.5 6.18 
6.12 6.26 · 6.34 6.43 
6.11 6.24 6.32 6.42 
6.93 6.97 7.00 7.04 
6.85 6.97 7.07 7.21 
6,55 6,84 6.91 7,03 
7.07 7.16 7.26 7.34 
6.36 6.47 6.57 6.76 
6.84 6.87 6.90 7.04 
7.05 6.98 6. 96 · 6.98 
6.52 6.83 6.89 7.00 
8.13 8.27 8.37 8.62 
7.58 7. 71 7.81 8.06 
7.35 7.43 7.32 7.57 
6.48 6.56 6.60 6.70 
6.22 6.31 6.19 6.45 
6.38 6.46 6.50 6.56 
6.30 6.39 6.27 6.53 
6.32 6.48 6.57 6.66 
6.08 6.21 6.31 6.56 
6.34 6.52 6.64 6.76 
6.88 7.05 7.15 7.24 
6.19 6.31 6.38 6.45 
6.00 6.08 6.10 6.23 
5.55 5. 74 · 5.86 5.98 
5. 77 5.94 6.03 6.13 
5.31 5.56 5. 71 5.88 
5.56 5.59 5.60 5.82 
5.87 5.90 5.95 6.07 
5.75 6.27 6.57 6.82 
6.78 6.87 6.76 7.01 





































SELECTED MARKET EQUILIBRIUM CONDITIONS -



































SUPPLY QUANTITIES OF MILK, MARKET TOTALS -
MODEL B-1, 1972-1976 
1972, 1973 1974 1975 
(millien cwt. ) 
15.1 15.4 15.8 16.2 
14.7 15.0 15.3 15.6 
5.9 6.1 6.3 6.4 
6.5 6.9 7.3 7.7 
9.2 9.3 9.4 9.6 
12.6 13.0 13.4 13.8 
17.1 18.6 19.6 20.5 
7.7 8.0 8.3 8.5 
6.5 6.8 7.0 7.1 
7.5 8.3 8.9 9.3 
6.2 6.4 6.6 6.8 
11.6 12.3 12.9 13.4 
5.9 6.4 6.8 7.1 
13.2 14.1 15.0 15.7 
17.6 18.0 18.3 18.5 
27.1 28.8 30.3 31.6 
31.3 32.2 33.0 33.7 
19.2 20.0 20.7 21.2 
33.2 32.9 32.8 32.7 
44.7 44.6 44.6 44.6 
100.7 99.0 97.9 97.1 
48.8 48.4 48.2 48.1 
40.6 41.6 42.4 43.2 
86.2 90.4 93.3 95.5 
29.5 30.8 31.8 32.6 
12.2 12.1 12.0 11.9 
7.9 8.3 8.6 8.8 
13.1 14.1 14.8 15.5 
14.6 14.4 14.3 · 14.3 
7.7 7.9 8.1 8.3 



































































DEMAND QUANTITIES OF.FLUID MILK, MARKET 
TOTALS~ MODEL B-1, 1972-1976 
1972 1973 1974 1975 
(million cwt.) 
6.2 6.3 6.3 6.4 
8.6 8.6 8.7 8.7 
3.5 3.6 3.6 3.7 
5.0 5.1 5.3 5.5 
7 •. 2 7.2 7.3 7.3 
9.4 9.5 9.5 9.5 
13.4 13.6 13.7 13.8 
5.7 5.7 5.7 5.7 
6.4 6.4 6.5 6.5 
6.1 6.2 6.2 6.2 
3.7 3.7 3.8 3.8 
10.3 10.6 11.0 11.5 
5.7 5.8 5.9 6.0 
12.3 l2.5 12.7 13.0 
12.5 12.5 12.5 12.8 
17.8 17.8 17.8 17.9 
22.5 22.7 22.9 22.9 
13.4 13.6 13.6 13.8 
21.5 21.5 21.3 21.1 
30.9 31.2 31. 7 32.2 
51.0 51.0 51.2 51.3 
31.2 31.3 .31.5 31. 7 
25.8 25.9 26.0 26.0 
34.6 35.3 35.8 36.5 
13.0 13.2 13.3 13.4 
7.0 7.0 7.0 7.0 
2.1 2.1 2.1 2.1 
7.3 7.2 7.2 7.1 
8.9 8.9 8.9 8.9 
6.0 6.1 6.2 6.3 



































































EXPORT (IMPORT) QUANTITIES OF FLUID .MILK, 
MARKET TOTALS - MODEL B-1, 1972-1976 
1972 1973 1974 1975 
(thousand cwt.) 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
o.o o.o o.o o.o 
(1,094 0 2) (936. 6) (804.7) (736.4) 
o.o o.o o.o o.o 
864.3 358.9 153.2 o.o 
(864.3) (646.2) (544. 7) (595.0) 
(927.3) (619.1) (364. O) (195.3) 
(1,595.4) (992.4) (497.0) (190.8) 
1,821.2 387.6 14.4 235.9 
1,151.2 981.8 823.8 736.4 
o.o 404.3 o.o o.o 
o.o 51.6 10.0 354.9 
o.o 11.2 o.o 85.2 
(2.0) (741. 5) (941. 5) (1,199.9) 
2.0 730.3 941.5 1,114.7 
o.o o.o o.o o.o 
1.2 o.o o.o o.o 
o.o 237.8 46.6 164.5 
o.o o.o o.o o.o 
7.4 o.o o.o o.o 
o.o o.o o.o o.o 
102.3 o.o o.o o.o 
339.1 o.o o.o o.o 
o.o o.o o.o o.o 



































































CLASS I UTILIZATION PERCENTAGES OF MILK SUPPLIED, 
MARKET AVERAGES - MODEL B-1, 1973 
1972 1973 1974 1975 
(percent) 
41.4 40.7 40.1 39.6 
58.9 57.6 56.6 55.a 
59.7 58.4 57.6 57.1 
76.5 74.1 72.2 70.8 
77 .8 77 .8 77 .1 76.2 
74.9 72. 7 70.7 68.9 
78.7 73.3 69.8 67.5 
73.8 71.4 69.2 67.2 
81.3 81.3 81.3 81.3 
81.3 74.3 69.8 66.7 
73.8 63.3 59.0 55.9 
81.3 81.3 81.3 81.3 
81.3 81.3 81.3 8L3 
81.3 81.3 81.3 81.3 
81.1 71.5 68.8 70.3 
70,.0 65.1 61.4 58.9 
71.8 71.8 69.4 68.1 
69.8 68.;0 66.1 66.9 
64.9 65.2 64;;9 64. 7 · 
69.0 68.4 69.1 69.5 
50.7 52.3 53.2 54.0 
63.9 64.7 65.4 65.9 
63~4 62.2 61.2 60.2 
40.2 39.3 38.4 38.4 
44.1 42.9 41.8 41.0 
56.9 57.9 58.3 58.5 
26.2 25.0 24.0 23.3 
56.2 51.2 48.3 46.2 
63.8 62.2 62.5 62.4 
78.4 77.3 76.8 76.6 




































































RETAIL PRICES FOR FLUID MILK, MARKET 
AVERAGES - MODEL B-1, 1972-1976 
1972 · 1973 1974 1975 
($/cwt.) 
13. (;iO 14.79 14.54 14.89 
13.21 13. 77 14.10 14.45 
13.48 14.05 14.37 14.72 
12.31 12.79 13. 07 · 13. 37 · 
14.61 14. 88 · 15.21 15.55 
14.41 14.66 15.00 15.35 
14.27 14. 66 · 14 .. 78 15.11 
13.67 13.92 14.25 14.59 
14.87 14.96 15.09 15.08 
15.47 15. 54 · 15.89 16.26 
14.89 15.53 15.79 16.14 
16.25· 16.42 16.53 16.48 
15.13 15.24 15.39 15.38 
17.20 17 .33 17.48 17.46 
14.04 14.44 14.60 14.44 
14.23 14.42 14.64 14.58 
13.51 13.48 13.64 14.98 
13.15 13.21 13.33 13.19 
13.91 14.07 14.50 14.89 
14.62 15.20 15.53 15.88 
14.42 14.87 15.20 15.55 
14.36 14.91 15.23 15.57 
12.51 12.70 13.01 13.34 
15.90 15.51 15. 44 . 14 0 93. 
12.04 11.96 12.28 12.61 
12.74 12.73 13.05 13.39 
13. 80 · 14.29 14.66 15.04 · 
12. 50 · 13.05 13.37 13. 71 
14.46 14.76 15 .12 · 15.50 
13.85 14.42. 14.75 15.10 



































































CLASS I PRICES FOR MILK, MARKET AVERAGES -
MODEL B-la 1972-1976 
1972 1973 1974 1975 
($/cwt.) 
6.86 7.22 7.43 7.65 
6.96 7.32 7.53 7.75 
6. 92 · 7.28 7.49 7. 71 
7.54 7.89 8.10 8.32 
7.56 7.73 7.94 8.16 
7.52 7.68 7.89 8.11 
8.00 8.13 8.34 8.56 
7.19 7.35 7.56 7.78 
7.58 7o64 7. 72 · 7. 72 
7.79 7.84 8.05 8.27 
7.86 8.27 8.43 8.65 
9.36 9.47 9.54 9.52 
8a69 8. 77 8.86 8.&5 
8.11 8.19 8.27 8oi6 
7.19 7.43 7.54 7.43 
7.15 7.27 7.40 1.a1 
7.19 7.17 7.27 7~49 
7.23 7.27 7. 35 · 7.26 
7 • .30 7.40 7 0 67 . 7.~J. 
7.79 8.15 8.36 s.,a 
7 0 71 8.00 8.21 a.43 
7.99 8.35 8.56 8.78 
7.00 7.13 7 .34 · 7.56 
8.20 7.96 7.92 7.ql 
6.48 6.43 6.64 6.Sp 
6. 71 6. 71 6. 92 · 7.14 
6.37 6.66 6.87 7.09 
6.61 6.97 7 .18 · 7.40 
6.93 7.11 7 .32 · 7.54 
7.31 7.67 7.88 8.1.0 




































FARM BLEND PRICES FOR MILK, MARKET. 
AVERAGES - MODEL B-1, 1972-1976 
Market 1972 1973 1974 1975 1976 
($/cwto) 
1 5.73 6.07 6.27 6.48 6. 71 
2 6.12 6.46 6.65 6.85 7.07 
3 6.12 · 6.45 6.65 6.86 7.08 
4 6.93 7.22 7.38 7.56 7.76 
5 6.98 7~19 7.38 7.58 7.78 
6 6.87 7 .03 · 7.19 7.37 7.55 
7 7.35 7.37 7.48 7.64 7.82 
8 6.60 6.76 6.92 7.10 7.30 
9 7.16 7 .·26 7.35 7.38 7.57 
10 7.26 7.18 7.28 7.42 7.59 
11 6.97 7.11 7.20 7.36 7. 57 · 
12 8~59 8073 8.82 8.84 9.03 
13 8.08 8.17 8.27 8.28 8.47 
14 7.58 7.68 7 0 77 7.79 7.87 
15 6.71 6.81 6.90 6. 92 · 7 0 12 
16 6.46 6.55 6.65 6.68 6.87 
17 6.55 6.64 6.73 6.93 · 7.14 
18 6.54 6.63 6. 72 6.74 6.94 
19 6.47 · 6.67 6.91 7 .14 · 7.38 
20 6.90 7.26 7o49 7.73 1o91 
21 6034 6.70 6.93 7.17 7o41 
22 6.89 7.27 7 0 50. 7.74 7.99 
23 6.24 6.44 6.63 6083 7o04 
24 6024 6. 34 · 6043 6045 6.67 
25 5o61 5o78 5.98 6.19 6.41 
26 5.94 6.11 6.33 6.55 6.78 
27 5.31 5.63 5.83 6.04 6.26 
28 5.87 6.15 6.31 · 6.50 · 6070 
29 6.19 6.42 6.64 6.86 7.08 
30 6.79 7.13 7.33 7.54 7 0 77 
31 7.02 · 7.12 7 0 21. 7.23 7 .42 · 
APPENDIX D 
SELECTED MARKET EQUILIBRIUM CONDITIONS, 
ALTERNATIVE .PRICING POLICY AND 



































SUPPLY QUANTITIES OF MILK, MARKET TOTALS -
MODELS B-2, C-1, AND C-2, 1976 
Model B-2 Medel C-1 Model C-2 · 
(million cwt.) 
16.5 16.3 16.4 
15.9 15.6 15.6 •. 
6.6 6.4 6.4 
8.0 7.9 7.5 
9.6 9.5 9.6 
13.9 13.8 13~ 7 
20.8 20.8 20.3 
8.8 8.6 8.5 
7.3 7.1 7.1 
9.5 9.3 9.3 
6.9 6.7 6.7 
13.8 13.5 13.7 
7.4 7.2 7.3 
16.3 15.9 16.1 
18.7 18.4 18.5 
32.7 32.5 32.6 
34.4 34.1 34.1 
21.8 21.6 2L6 
32.7 32.5 32.5 
44.5 44.4 44.2 
96.1 96.1 96.1 
47.8 47.8 47.5 
44.0 43.7 43.5 
96.8 94.8 95.5 
34.2· 33.0 32.7 
11.9 11.8 11. 7 
9.2 9.0 9.1 
16.1 15.8 15.7 
14.4 14.1 14.0· 
8.3 8.1 8.1 



































DEMAND QUANTITIES OF FLUID MILK, MARKET TOTALS -
MODEL B-2, 1972, 1976, MODEL B•3, 1972, 
Model B-2 Model B-3 
1972 1976 1972 
(million cwt.) 
6.2 6.4 6.2 
8.6 8.7 8.6 
3.5 3.7 3.5 
5.0 5.7 5.0 
7.2 7.5 7.2 
9.4 9.7 9.4 
13.4 14.5 13.4 
5.7 5.7 5.7 
6.4 6.4 6.4 
6.1 6.4 6.1 
3.8 3.9 3.8 
10.4 11.9 10.4 
5.8 6.0 5.7 
12.4 13.2 12.4 
12.6 12.5 12.5 
17.8 17.4 17~9 
22.7 22.7 22c6 
13.5 13.5 13.5 
21.7 21.0 21.6 
3Ll 33.3 31.3 
51.0 52.1 51.0 
31.2. 3206 3lo2 
25.8 25.9 25.8 
34.9 36.6 34.8 
12.8 13.l· 13.1 
6.9 6.8 7.0 
2.0 2.0 2.1 
7.2 7.0 7.3 
8.9 8.8 9.0 
6.1 6.5 6.1 
8.9 8.7 8.9 
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TABLE LXXII. 
EXPORT (IMPORT) QUANTITIES OF FLUID MILK, MARKET TOTALS -
MODEL B-2, 1972, 1976, MODEL B-3, 1972 · 
Model B-2 Model·B-3 
Market 
1972 1976 1972 
(million cwt.) 
1 o.o o.o o.o 
2 o.o o.o o.o 
3 o.o o.o o.o 
4 o.o o.o o.o 
5 O.Q o.o o.o 
6 o.o o.o o.o 
7 o.o o.o o.o 
8 o.o o.o o.o 
9 (1,119.9) (395.5) (1,130.0) 
10 o.o 15.3 o.o 
11 1,243.5 2.2 1,251.1 
12 (962.3) (631.2) (940. 7) 
13 (967. 4) (12.3) (955.5) 
14 (1,692.4) o.o (1,663.9) 
15 1,764.1 o.o 1,790.0 
16 1,119.9 301.6 1,130.0 
17 491.1 o.o o.o 
18 o.o o.o o.o 
19 o.o o.o o.o 
20 o.o o.o 374.2 
21 0.0 o.o o.o. 
22 o.o o.o o.o 
23 o.o o.o o.o 
24 o.o 93.9 o.o 
25 o.o o.o o.o 
26 o.o o.o o.o 
27 o.o o.o o.o 
28 · o.o o.o o.o 
29 o.o o.o o.o 
30 o.o o.o o.o 
31 123.4 625.9 144.9· 
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TABLE LXXIII 
CLASS .· I UTILIZATION PERCENTAGES OF MILK SUPPLIED, MARKET 
AVERAGES - MODEL B-2, 1972, 1976, MODEL B-3, 1972 
Model B=2 Model.B-3 
Market 
1972 1976 1972 
(percent) 
1 41.3 39.0 41.5 
2 58.8 55.0 58.9 
3 59.6 56.7 59.7 
4 76.5 7L4 76.5 
5 77 .8 78.0 77 .8 
6 74.9 69.4 74.9 
7 78.7 69.5 78.7 
8 73.8 65.4 73.8 
9 81.3 81.3 81.3 
10 81.3 67.9 8163 
11 81.3 56.9 81.3 
12 81.3 81.3 81.3 
13 81.3 81.3 81.3 
14 81.3 81.3 81.3 
15 81.3 66.8 81.3 
16 70.1 54.2 70.2 
17 73 0 9 . 66.0 72.1 
18 70.3 62.2 70.1 
19 65.3 64.4 65.2 
20 69.5 74.8 70.7 
21 50.7 54.2 so. 7 · 
22 63.9 68.2 63.9 
23 63.4 58.9 63.5 
24 40.4 37.9 40.4 
25 43.5 38.3 44.2 
26 56.2 56.6 57.1 
27 25.7 21.9 26 0 2 . 
28 54.6 43.5 55.5 
29 61.3 6Ll 61.6 
.30 78.9 77 0 9 79.4 



































CLASS I PRICES FOR MILK, MARKET AVERAGES -



















7. 09 8.13 
7.00 8.02 
7.09 8.02 
7.14 8 0 (il2 
7.45 8.02 
7.70 8.02 
7.98 8.02 · 
7.00 8.02 











































































FARM BLEND PRICES FOR MII.K, MARKET AVEMGES -
MODEL B-2, 1972, 1976, MODEL B-3, 1~72 
Model B-2 Model.B-3 
1972 1976 1972 ·. 
($./cwt.) 
5.78 6.76 5.73 
6.15 7.09 6.12 
6.16 7.12 6.11 
6.93 7.43 6.93 
6.98 7.56 6.98 
6.87 7.39 6. '87 
7.35 7.39 7.35 
6.60 7. 30 · 6.60 
7.11 7.82 7.10 
7.26 7.35 7.26 
6.85 7.40 6.88 
8.47 9.02 8.49 
7.99 8.47 8.02 
7.49 7.83 7.52 
6.62 7.33 6.65 
6.41 7~12 6.39 
6.45 7.32 6.48 
6.45 7.24 6.47 
6.38 7.28 6.40 
6.68 7.50 6.52 
6.34 7.07 6.34 
6.88 7.36 6.88 
6.24 7 .11 6.19 
6.15 · 6.73 6.18 
5.83 6.74 5.58 
6.09 7.12 5.88 
5.46 6.40 5.31 
6.06 6.85 5.83 
6. 20 · 7.21 6.13 
6.56 7.56 6.37 




DEMAND QUANTITIES OF FLUID MILK, MARKET TOTALS - MODELS 
C-1 AND C-2, 1972, 1976, MODELS C-3 AND C-4, 1972 
I 
Model C-1 Medel C-2 Model C-3 
I 
Madel G-4 
Market . I 
1972 1976 1972 1976 1972. 1972 -I 
(million cwt. ) 
1 6.2 6.6 6.2 6.6 6.2 6.2 
2 8.6 8.9 8.6 8.9 8.7 8.6 
3 3.5 3.8 3.5 3.8 3.5 3.5 
4 s.o 5.7 5.0 5.7 5.0 5.0 
5 7.5 7.7 7.2 7.7 7.3 7.2 
6 9.5 9.9 9.8 10.0 9.8 9.4 
7 13.6 14 .5. 13.4 14.5 14.0 13.4 
8 5.7 5.9 5.7 5.9 5.8 5.7 
9 6.7 6.7 6.6 6.9 6.7 5.3 
10 6.5 6.6 6.3 6.6 6.3 6.1 
11 3.8 4.0 3.8 4.0 3.8 3.7 
12 10.7 12.7 10.1 11. 7 10.8 9.4 
13 5.9 6.5 5.6 5.9 6.0 4.8 
14 12.7 14.1 13.6 14.4 12.9 10. 71 
15 12.6 13.2 12.6 13.2 12.7 12.6 
16 18.0 18.1 18.4 18.3 18.1 18.0 
17 22.7 23.7 22. 7 · 23.7 22.7 22.7 
18 13.7 14.2 13.6 13.9 13.7 13.7 
19 21. 7 21.9 2;1..7 21.9 21.6 21. 7 
20 30,;9 33.4 · 31.1 34.1 31.6 30.8 
21 51.0 52.5 51.0 52.5 50.8 51.1 
22 31.2 32.6 31.2 32.6 31.3 31.2 
23 25.8 26.7 25.7 26.5 25.8 25.8 
24 35.4 37.9 35.7 37.9 35.3 36.2 
25 13.1 13.7 13.1 13.7 13.1 13.1 
26 7.0 7.2 1.0 7.2 7.1 7.0 
27 2ol 2.1 2.1 2.1 2.1 2.1 
28 7o3 7.4 L3 7.4 7.4 7.5 
29 9o2 9o2 9o3 9.6 9o0 9.3 
30 6.3 6.6 6.2 6.6 6a2 6.2 




EXPORT (IMPORT) QUANTITIES OF FLUID MILK, MARKET TOTALS -
MODELS C-1 AND C-2, 1972, 1976, MODELS C-3, 1972 
"._"d•l•C~3 Model C-1 Model C-2 
Market 
1Q72 1976 1972 197(5 1972. I 
( thousand cwt. ) 
I 
1 o.o o.o o.o o.o o.~ 
2 o.o o.o o.o o.o 0. I 
3 o.o o.o o.o 0.0 o.g 
4 o.o o.o o.o o.o 
0 ~ 5 o.o o.o (46.0) o.o (60: ) 
6 o.o o.o o.o o.o 111.9 
7 o.o o.o o.o o.o (111. ~) 
8 o.o o.o o.o o.o o.q 
9 (897. O) (387. 8) (1.343.1) (1,089.7) (1,394-r 
10 o.o o.o (213.5) o.o (169. ) 
11 1,156.6 o.o 1,189.9 o.o 1,196.] 
12 (455.3) (656.0) (718.6) (588.5) (1,364,~) 
13 (701. 3) (29.7) (817.2) o.o (1,206.~) 
14 (1,065.1) o.o (2,862.8) (1,310.0) (2.,191. 
1
) 
15 353.5 o.o o.o o.o 2,191.~ 
16 o.o 387.8 2,709.3 o.o 1,394.3 
17 0,0 o.o o.o o.o o.d 
18 o.o o.o 2,056.0 o.o 601.~ 
19 o.o o.o o.o o.o o.q 
20 o.o o.o OoO 534.8 1,545.2 
21 o.o o.o o.o o.o 0. tj 
22 o.o o.o o.o o.o 
o.~ 23 o.o o.o o.o o.o o. 
24 o.o o.o a.o a.a o. 
25 o.o o.o o.o o.o o.~ 
26 o.o o.o o.o o.o Q. I 
27 o.o o.o o.o o.o o.q 
28 o.o o.o o.o o.o 0 0 o I 
29 897.0 o.o o.o 1,089.7 o.o 
30 o.o o.o. 46.0 o.o 60.~ 




CLASS I UTILIZATION PERCENTAGES OF MILK SUPPLIED~ MARKET AVERAGES 
MODELS C-1 AND C-2, 19121) 1976, MODELS C-3 AND C-4, 1972 
Model .G=l Model C-2 Model C-3 Model 
i 
a-4 
Market I I 
1972 1976 1972 1976 1972 19721 
(percent) 
1 41.5 4006 4L5 40.4 4L3 41.5 
2· 58.9 57.3 58.9 57.5 59.0 58.9 
3 59.7 58.8 59,7 5808 59.7 59.7 
4 16.} 72, 2 76.5 76.6 76.5 16o5 
5 81.3 8L3 77.8 80.6 78o9 17 .8 
6 75.4 71.9 78.2 1206 78.5 74.9 
7 79.1 69.7 78.7 7L5 81.3 78,7 
8 74.1 69.1· 74.4 69.6 75.2 73.8 
9 88.8 88.8 8L3 81.3 8L3 81.3 
10 86 •. 6 7L2 81.3 71.4 81.3 81,3 
11 80.8 60,2 81.3 59o9 81.3 59.9 
12 88.8 88.8 8lo3 8L3 81.3 81.3 
13 88.8 8808. 81.3 81.3 81o3 81.3 
14 88.8 88.5 8lo3 81.3 8L3 81,3 
15 73.6 71.6 7L4 11.3 8lo3 71,4 
16 66.6 56.8 78.0 56,2 12.0 66.6 
17 72.6 69.6 12.6 69.5 72.6 72.6 
18 71.1 66.0 81.3 6li. 0 6 74J+ 7lol 
19 65,6 67.3 65.6 67.4 65.2 6506 
20 69.0 75,2 69.5 78o3 74.0 68;9 
21 50.1 54.7 50.7 54.7 50.5 50.7 
22 63.9 6802 63o9 68.6 64.2 63o9 
23 63.5 61.1 63ol 6LO 63o5 63o5 
24 41.0 39o9 41.4 39.7 40o9 42oQ 
25 44o3 4lo5 44o3 4L8 44.3 44o3 
26 5106 61.1 57.2 61.2 57.7 57.6 
27 26.2 23o4 26.2 23ol 26a2 26.2 
28 55;4 46,7 55.8 47,4 56.2 57o0 
29 69.2 65ol 63.7 76.l 62.2 63o5 
30 81,8 8L2 81.3 81.3 8L3 80,6 





CLASS I PRICES FOR MI~K, MARKET AVERAGES - MODELS C-1 
AND C=2 9 1972, 1976, MODELS C-3 AND C-4 . ' 1972 




1972 1976 1972. 1976 1972. 19721 
($/cwt.) 
1 6.86 6.86 7.16 7.16 7.02 6.86 
2 6.96 6.96 6.88 6.89 6.84 6.96 
3 6.90 · 6.91 6.91 6.92 6.90 6.90 
4 7.37 7.55 6. 32 · 6.33 7.54 7.54 
5 6.76 7.58 7.47 L61 7 .17 7.56 
6 7.40 7 .52 · 6.88 7.59 6.85 7.52 
7 7.75 8.01 7.56 7.56 7.22 8.00 
8 7.07 7 .20 · 6.97 7 .20 · 6.66 7.19 
9 6095 7.50 7.28 7 .39. 6.93 9.97 
10 6. 84 · 7.49 7 ~ 74 · 7.,96 7.39 7.79 
11 7.15 7.85 7~23 7.92 1.20 7.84 
12 8. 64 8.42 9.04 9.34 8.58 10.70 
13 8.08 7.81 8.41 8.63 7.90 11.28 
14 7.58 7.26 7.78 8.05 · 7 0 42' 9.97 
15 7.00 7.05 7.26 7.26 6.82 7.05 
16 6.84 7.17 6.64 · 7 •. 21 · 6. 72 6.81 
17 6.92 6.92 6.86 6.94 6.92 6.92 
18 6. 83 · 6.83 6.66 7.01 6.75 6.83 · 
19 1.05 7.12 7 .14 7.14 7.18 7.05 
20 7.78 7.79 7.51 6.88 6.75 7.88 
21 1.70 7.65 7.74 7.67 7.89 7.65 
22 7.98 7.99 7.67 7.67 7.75 7.98 
23 6,91 6.92 6.63 6.60 6.91 6.91 
24 7.45 6.69 7 •. 52 7 .02 · 7. 52 · 6.63 
25 6.34 6.34 5.97 6.15 6.34 6.34 
26 6.39 6.39 6.28 6.15 6.31 5.39 
27 6.37 6.38 7.16 7.16 6.37 6.37 
28 6062 6062 6.18 6.15 6.23 5.82 
29 6.19 6.88 6.53 6.27 6.59 6.01 
30 5.40 7.30 6.01. 7.34 6.11 6.09 
31 7.00 6070 7o28 7.43 7.19 7.19 
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TA6LE LXX,X: 
: . : 
" 
FARM BLEND PRICES FOR MILK, MA!,U<ET ivERAGES - MOP,ELS C-1 
AND C-2, 1972; i976, MODELS C-3 AND C-4, .1912 
Madel C-1 Model C-2 Model C-3 Madel_ 9-4 
Market 
1972 1976 1972 1976 1972 19721 
($/cwto) 
5.731 1 5.73 6.32 5.85 6.44 5.79 
2 6.12 6.53 6.08 6.49 6,,06 6.12 
3 6.11 6.52 6.11 6.52 · 6.1~ 6.11 
4 6.80 7.11 6.00 6.24 6,;9~ 6.93 
5 6.42 7.27 6.91 7~29 6.70 6.98 
6 6.79 7 .08 . 6.46 7.14 6.44 6087 
7 7.18 7.38 7.00 7.10 6.8Q 1.35 
8 6.52 6081 6.45 6.82 6~23 6.60 
9 6.75 7.34 6.92 7.15 6.62 9.02 
10 6.59 7.05 7.23 7.38 6.94 1;26 
11 6.63 1.09 6.70 7.13 6.61 6.68 
12 8.24 8.16 8.31 ~.73 7.91 9.62 
13 7 0 77 7.60 7.84 8.13 7.44 10.09 
14 7.31 7oll 7.34 7.68 · 7.,02 9.03 I 
15 6.44 6.74 6.59 6.89 6.43 6.44 
16 6.20 6. 64 · 6022. 6.66 p.19 6.18 
17 6.313 6.63 6.33 6.64 6.38 6.38 
18 6. 28 6.53 6.30 6.64 6.21 · 6.2~ 
19 6.32 6.74 6.38 6.76 6b40 6.32 
20 6.90 · 7.33 6.73 6.68 6.26 6.96 
21 6.34 6.88 6.35 ~.89 6:.42 6.;u 
22 6. 88 · 7.34 60 68. 7.13 6.74 6.Ba 
23 6.19 6.54 6.00 6.34 6.19 6.19 
24 5.96 6.25 · 6.00 6.37 Si,99 5.64 
25 5.55 6.11 5.39 6.03 5.55 5 •. 55 
26 5. 77 · 6.22 5.70 6. 07 · .5. 73 5. 77 
27 5.31 6.05 5.51 ~.23 5.3]:; 5.31 
28 5.87 6.26 5.63 6.04 5066 5.44 
29 5.78 6.56 5.95 6.18 5.96 5.62 
30 5.32 7.05 5.81 7 .08 · .5.89 5.86 
31 6.75 '6.55 6.84 7.12 6071 6. 77 
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TABLE LXXXI 
DEMAND QUANTITIES OF FLUID MIL~, MARKET TOTALS - MODELS 
D-1 AND D-2 1 1976, MODELS D-3 AND D-4, 1973 
Market Model D-1 Model D-2 Model·D-3 Model J_4 
I 
(million cwt. ) 
1 6.6 6.6 6.3 6.2 
2, 8.9 8.9 807 8.6 
3 3.8 3.8 3.6 3.5 
4 5.7 5.7 5.1 5.0 
5 7.7 7.6 7.3 7.0 
6 9.9 9.9 9.5 9.4 
7 14.5 14.5 13.5 13.3 
8 5.9 5.9 5.8 5.7 
9 6.6 6.7 6.3 6.0 
10 6.6 6.7 6.0 5.7 
11 4.0 4.1 3.8 3.7 
12 12.6 12.1 10.5 10.1 
13 6.4 6.1 5.7 5.5 
14 .14.0 13.3 12.3 11.8 
15 13.2 13.1 12.5 12.0 
16 18.0 18.1 17.8 17 .4 
17 23.7 23.6 22.7 22.1 
18 14.2· 14.1 13.5 13.2 
19 21.9 21.8 21.5 21.1 
20 33.4 33.4 31.4 31.4 
21 52.5 52.5 51.4 51.4 
22 32.6 32.6 31.5 31.5 
23 26.7 26.7 26.0 25.6 
24 37.8 37.4 35.9 35.7 
25 13.7 13.7 13.2 12.8 
26 7.2 7.2 7.0 6.7 
27 2.1 2.1 2.1 2.0 
28 7.4 7.5 7.3 7.0 
29 9.3 9.3 9.1 8.8 
30 6.7 6.6 6.1 6.0 
31 ,' 9.6 9.0 8.7 8.3 
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TABLE LXXXII 
EXPORT (IMPORT) QUANTITIES OF FLUID MILK• MARKET TOTALS·-
MODELS D-1 AND D-2, 1976, ~ODELS D-3 AND D-4; 1973 
Market Model D-1 Model.D-2 Model D=3 I Model 1-4 
(thousand cwto) 
1 o.o o.o o.o o.o 
2· o.o o.o o.o o.o 
3 o.o o.o OoO 125.4 
4 o.o o.o o.o (57. 8) 
5 o.o (226. 8) o.o o.o 
6 o.o o.o 24.0 222.10 
7 o.o o.o (24. 0) (222 ·10) 
8 o.o o.o O.;O o.o 
9 (691.0) (1,306.7) (1:,208.4) (1,008.12) 
10 o.o 552.6 (82.2) I o,o 
11 o.o 1,068.9· 10099.3 1,060.18 
12 (927.5) (1,541.9) (1,347.8) (1,,244 .12) 
13 (194 0 8) (479. 7) (1,060.1) (988.15) 
14 (288.0) (851. 4) (1.898.2) (1,702.18) 
15 o.o 312.8 1,457 ~8 li)439Jl 
16 691.;0 o.o o.o 1,008 2 
17 o.o o.o 1,260.3 olo 
18 o.o o.o 440.4 12919 
19 o.o o.o o.o 0 0 
20 o.o o.o o.o 1,111J9 
21 o.o o.o o.o o~o 
22 o.o o. 0 · o.o 010· 
23 o.o o.o o.o OJO 
24 OoO o.o o.o olo 
25 o.o o.o o.o olo 
26 o.o o.o o.o olo 
27 o.o o.o o.o olo 
28 o.o 543.7 19.2 olo 
29 o.o 1,306.7 1,290.6 olo 
30 OoO (316.8) (19.2) (6715) 




CLASS I UTILIZATION PERCENTAG~S OF MILK SUPPLIED 3 MARKET AVERAGES -
MODELS D-1 .AND D-2 8 1976, MODELS D-3 AND D-4, 1973 
I 
Market Model D-1 Model·D-2 Model·D-3 
I 
Model·i ... 4 
(per~ent). 
I 1 38.7 42.8 43.3 44.01 
2 54.6 60.3 61.2 62.3 
3 56.0 61.9 62.7 66.1 
4 68.7 75.9 81 .• 3 81.3 
5 77 .o 81.3 81.3 81.3 
6 69.0 76.3 78.;2 81.2 
7 66.7 73.7 81.3 81.3 
8 66.4 73.4 76.8 78.3 
9 81.3 81.3 81.3 81.3 
10 67.5 8L3 81.3 81.1 
11 57.4 81.3 81.3 81.3 
12 81.3 81.3 81.3 81.31 
13 81.3 81.3 81.3 81.3 
14 81.3 8lo3 8lo3 81.3 
15 68.1 76.4 81.3 81.3 
16 55.0 58.6 67.7 72.4 · 
17 66.3 72. 9 78.8 75.1 
18 62.8 68.7 74.9 73.8 
19 64.1 70.8 67.0 61.7 
20 72.9 80.6 72.4 77 .5 
21 52 • .1, 57.6 52.7 54.4 
22 65.0 71.8 66.Q 6808 
23 58.1 64.3 65.9 67.0 
24 37.8 41.4· 42.9 44.1 
25 39.6 43.;7 46.0 46.1 
26 58.2· 64.3 59.3 58.9 
27 22.3 24.7 27.0 27.0 
28 45.1 54.4 57.7 57.1 
29 63.5 80.6 73.3 64.3 
30 79.4 81.3 81.3 81.3 
31 81.1 81.3 81.3 81.3 
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TABLE LXXXIV 
CLASS I PRICES FOR MILK, MARKET.AVERAGES·- MODELS D-1 
AND D-2, 1976, MODELS D=3 AND D-4, 1973 
I 





1 6.86 6.86 6.86 7.54 
2 6.96 6.96 6.96 7.54 
3 6.91 6.91 6.90 7.60 
4 7 .55 · 7.55 7.90 9.11 
5 7.58 7.87 7.66 8.22 
6 7.52 7.52 7.57 7.83 1 
7 8.01 8.01 8.29 8.60 
8 7 0 20 7.20 7.19 7.54 
9 7.64 7.53 7.83 8.61 
10 7.49 7.39 8.26 8.92 
11 7.85 7.51 7.88 8.44 
12 8.57 9 .• 34 9.70 10.30 
13 7.92 8.78 9.00 9.61 
14 7.3i 8.18 8.4.3 9 .04 · 
15 7.05 7.23 7.45 8.03 
16 7.24 7.18 1·.·,~o . 7.861 
17 6. 92 7.05 7 .'25 7.84 
18 6.83 7.11 7.30 1o85 
19 7.11 7.15 7.31 7,82 
20 7.79 7.74 7.88 7.88 
21 7.65 7.65 7.65 7.65 
22 7.99 7.99 7.98 7.98 
23 6.92 6.92 6.98 7.56 
24 6.76 7.15 7.34 7.54 
25 6.34 6.34 6.52 7.54 
26 6.39 6.39 6.52 7.54 
27 6038 6.38 6.52 7.54 
28 6.62 6.15 6.52 7.541 
29 6.63 6.41 6.75 7.54 
30 6.15 7 .42 · 7981 8.821 
31 6.65 7.55 7.81 8.401 
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TABLE LXXXV 
FARM BLEND PRICES FOR MILK, MARKET AVERAGES - MODELS 
D=l AND D-2~ 1976, MODELS D-3 AND D-4, 1973 





1 6030 6034 6.54 7,41 
2 6050 6.56 6. 71 7o45 
3 6 .49 · 6.55 6.68 7.50 
4 7.05 7 017 . 7.60 8. 77 
5 7o20 7.52 7.40 8.05 
6 7.04 7.15 7 0 29 7 073 
7 .. 10 32. 7.47 7.92 8.36 
8 6078 6,86 6099 1o49 
9 7o35 7o28 7o59 8040 
10 6099 7.11 7.90 8.61 
11 7o04 7.16 7.52 8,18 
12 8.11 8. 71 9cl4 9o80 
13 7.56 8.28 8058 9o24 
14 7.06 7.19 8.09 8.15 
15 6070 6.92 1o22 7088 
16 6065 6.67 6098 7.70 
17 6059 6075 7o04 7.70 
18 6.50 6074 7.04 7011 
19 6070 6.80 6098 7,65 
20 7.29 7.39 1c44 10 74 . 
21 6084 6.93 7.01 7o49 
22 1o27 7o41 7.42 7 0 71 
23 6051 6.57 6.75 7.47 
24 6.26 6.44 6.15 7,;41 
25 6.ll 6012 6.40 7.41 
26 6021 6.24 6.43 7.44 
21 6005 6.06 6036 7o31 
28 6.25 6.06 6 .4,3 7o44 
29 6.38 6031 6062 7 '461 
30 6.11 7o16 7o53 8.54 
31 6050 7o23 7.53 8.191 
APPENDIX E 
SELECTED REGIONAL EQUILIBRIUM COSTS, 
ALTERNATIVE PRICING POLICY AND 











TRANSPORTATION COSTS FOR EXPORTING FLUID MILK, U.S. AND REGIONAL TOTALS -
MODELS B=l, B=2~ B-3., C-1, C-2~ M1D C-3, 1972 
Model B-1 Medel B-2 Model B-3 Model C-1 Model C-2 Model .C-3 
-~-thousand) 
9e0 o.o o.o OoO OoO o.o 
3,63509 3p240.7 2,56406 1,575.9 4,907.'9 +,988.0 
1.1 o.o 561.1 o.o OoO 2,009.8 
1,398.6 1,877.8 1,87602 1,536.4 1,570.5 1,377.3 
o.o o.o OoO o.o o.o 40.1 
o.o o.o o.o o.o 50.8 49o2 





PROCESSING COSTS FOR FLUID MILK PRODUCTS, U o S. AND REGIONAL TOTALS A11D AVERAGES 
PER CWTo - MODELS B-1, B-2, C-1 i C-2, D-1 A..N'D D-2 ~ 1976 
Regfon Model B-1 Model B-2 Model C-1 Model C-2 Model D-1 Mod~l D-2 
($ millions) 
l 85.9 84.8 8803 88.3 88.2 87.6 
2 20L3 199.4 208 0 0 207.8 208cl 207.1 
3 163cl 16508 166.6 167.5 166cl 166.6 
4 70.l 70.4 74.3 72.9 73.9 72.0 
5 54o7 55c9 56c8 56e8 56.8 56.6 
6 45.8 45.9 46.7 46.7 47.0 46.7 
U aS a 620.9 622.3 640.7 640.l 640.6 636.7 
($/cwt,) 
l 1.45 lc45 L45 1.45 1.45 1.45 
2 L45 L45 1.45 1.45 L45 1.45 
3 L41 L41 1.41 1.41 L41 1.41 
4 L47 L47 L47 1.47 1.47 1.47 
5 L50 L50 L49 1.49 1.49 L49 
6 1 0 48 L48 L48 L48 L48 L48 










RETAILING COSTS FOR FLUID MILK SALESj U,So AND REGIONAL TOTALS -
MODELS B=ls B=2 9 C~l~ C-2, D=l, AND D-2, 1976 
Madel B=l Model.B=2 Madel C-1 Model c-2 Model D-1 
($ million) 
32803 33806 299.1 288.;5 300c4 
74006 753.6 69709 697.1 697.1 
67308 632.6 619.4 611.0 619.5 
303.6 30206 29000 281.2 291.1 
203.6 199.1 194.6 19808 194.6 
16208 161.7 14806 154.3 144.9 
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